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DR-1 35TP.  IWo  Meters. 

Features  Not  Seen  Before 

INTERNAL  TNC  FOR  PACKET  AND  APRS' 


1 

1 

H  i^^"' 

1 

^^^^ 

PWR 


Choose  black  (DR-135TP)  or  pewter  (DR-135TPG) 
front  panel  color 

DR-135T  can  be  purtbased  without  TNC; 

EJ-41LI  TNC  board  can  be  added  later 

50  watts,  H/M/L  power  settings 

100  memory  channels 

TNC  board  operates  1200  and  9600  bps 

Front  panel  GPS  input  for  APRS 

Rear  panel  DSUB9  computer  connection 

No  need  to  remove  mic  for  packet  operation 

Ignition  key  on/off  feature 


CTCSS  and  DCS  encode+decode 

Clean,  clear  Alinco  audio 

Super- wide  7  character  alphanumeric  display 

Wide  and  narrow  FM  modes 

Theft  alarm  feature 

AM  airband  receive 

Backlit  microphone 

Stays  in  mode  you  select  (vofce/packet)  through 
power  off  cycles 

Ten  autodial  memories 

Low  Alinco  price 
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Build  This  IPS  Test  Set  —  N2DCH 

A  receiver's  third  order  input  intercept  point  is  more  tttan 
just  a  mouthfuL 

Inside  Digital  TV/VCR  Tuners  —  W6WTU 

Part  3:  Data  receiver  for  testing. 

A  BFO  for  Your  SW  Rx  —  W4PGI 

With  a  $10  Ten-Tec  l^it 

Super-Simple  80m  Fox  —  K0OV 

Build  this  easy  and  inexpensive  QRP  rig,  perfect  for 
dual-band  foxboxes, 

YOU  Can  Build  the  FoxFinder  SO!  —  WB8WFK 

Here's  how  to  get  started  in  the  exciting  world 
of  3.5  MHz  ARDE 

Add-On  Digital  Voltmeter  —  KA8PH0 

Strictty  for  those  who  iove  to  build  it  themselves. 

Simple  P.S.  Add-Ons  —  Specht 

Enhance  your  next  power  supply  project  with 
an  overvoltage  protector  and  a  smart  LED  output 
level  indicator. 
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73  Tests  the  Drake  SW1  Receiver  —  W4PGI 

Contact  your  dealer  now  to  get  one  while  you  can. 
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Restructuring:  General  and 
Extra  Class  Skyrocket 

Tlie  number  of  people  who  have  upgraded  as  a 
direct  result  of  restructuring  the  Untied  States  Ama- 
teur service  has  skyrocketed.  So  says  the  keeper  of 
the  numbers,  Fred  Maia  W5Yi. 

Maia,  who  operates  the  W5Y[  VEC,  says  that  while 


the  total  number  of  radio  amateurs  has  only  in- 
creased one  half  of  one  percent  since  restructur- 
ing was  introduced  last  sprrng,  in  the  area  of 
upgrades  the  numbers  are  startling.  For  example; 
There  are  now  just  over  15,000  more  Extra  class 
hams  than  a  year  ago,  That's  an  increase  of  a  solid 
20  percent,  And  the  General  class  is  up  by  nearly 

Continued  on  page  6 
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MODEL  SS-10TK 


MODEL  SS-12IF 


...POWER  ON  WITH  ASTRON 


SWITCHING  POWER  SUPPLIES.,. 


SPECIAL  FEATURES: 

*  HrGH  EFFICIENCY  SWITCHING  TECHhKDLOGY 
SPECIFICAU-Y  FILTERED  FOR  USE  WITH 
COMMUNICATIONS  EOUfPMENT.  FOR  AIL 
FREQUENCIES  (NCLUO^NG  HE 

•  HEAVY  DUTY  DESIGN 

-  LOW  PRORLE,  LIGHT  WEIGHT  PACKAGE 

-  EMI  FILTER 

»  MEETS  FCC  CLASS  B 


PROTECTION  FEATURES; 

*  CURRENT  UMITING 

-  OVERVOLTAGE  PROTECTION 

•  FUSE  PROTECTION. 

■  OVER  TEMPERATURE  SHUTDOWN 

SPEaFICATIONS: 

INPUT  VOLTAGE:        1 1 5  VAC  Sa^HZ 

OR  220  VAC  5a^H2 
SWITCH  SELSCTASLE 

OUTPUT  VOLTAGE:     13.fiV0C 


AVAILABLE  WfTH  THE  FOLLOWING  APPROVALS:  UL,  CUUCEJUV 


DESKTOP  swrrcHiNG  POWER  suppues 

MODEL  CONT.  (Amps) 

SS-1Q  7 

35-12  10 

SS-18  15 

SS-25  20 

SS-30  25 


ICS 

SIZE  (indies) 

WMlbs,} 

10 

114x6x9 

32 

12 

1^x6x9 

3.4 

18 

1^x6x9 

3.6 

25 

27»x7x^ 

4.2 

30 

3^x7x95t 

5.0 

MODEL  SS-18 


DESKTOP  SWnCWHG  POWER  SUPPLIES  WITH  VOLT  AND  AMP  METERS 
MODEL  CONT.(Amps)  ICS  SIZE  (irrches) 

SS-25M'  20  25  2%x7K9>i 

SS-30M*  25  30  3y*x7x9% 


Wt(ttiSp) 
4.2 
5.0 


MODEL  SS-25M 


RACKMOUNT  SWITCHING  POWER  SUPPLIES 

MODEL  CONT.  (Amps) 

SRM-25  20 

SRM-30  25 

WITH  SEPARATE  VOLT  &  AMP  METERS 
MODEL  CONT  (Amps) 

SRM-25W  20 

SRM-30IV1  2S 


ICS 

25 
30 


ICS 

25 

30 


SIZE  (inches) 

3y3xi9x9y« 


SIZE  (fnches) 

3'/£X  19x9^6 
3/2Xl9x9yu 


Wt(lbs.) 

6.5 
7.0 


Wt(lb9.) 

6.5 
7.0 


MODEL  SRM-30 


2  ea  SWITCHING  POWER  SUPPLIES  ON  ONE  RACK  PANEL 

MODEL  CONT.  (AmpS)  ICS 

SRM-252  20  25 

SRM'30-2  25  30 


WITH  SEPARATE  VOLT  &  AMP  METERS 

MODEL  CONT.  (Amp$) 

SRM-25M-2  20 

SRM-30M2  25 


ICS 

25 
3D 


MODEL  SRM-30M-2 


SIZE  (Inches) 

WL(lbs.) 

3yjx19x9% 

10.5 

3%x19x9^/i 

11.0 

SIZE  (inches) 

Wl,(lb3.) 

3^,4x19x9V'i 

10.5 

3/2x19x9% 

11.0 

MODEL  SS-12SM'GTX 


MODEL  SS-10EFJ-98 


CUSTOM  POWER  SUPFUES  FOR  HADtOS  BELOW 

EF  JOHNSON  AVENGER  GX-MC4r 

EF  JOHNSON  AVENGER  GX-MC42 

EF  JOHN  SON  GTML81 

EF  JOHNSON  GT-ML83 

EF  JOHNSON  9a00  SERIES 

GE  MARC  SERIES 

GE  MONOGRAM  SERIES  &  MAXON  SM  4000  SERIES 

ICOM  IC-F11020  a  IC'F2020 

KENWOOD  TK760. 762.  840, 860, 940.  941 

KENWOOD  TK760H.  752H 

MOTOROU  LOW  POWER  SM50-  SMt20.  A  GTX 

MOTOROLA  HIGH  POWER  SM50.  SM120.  8  GTX 

MOTOROLA  RADIUS  &  GM  300 

MOTOROLA  RADIUS  A  GM  300 

MOTOROU  RM)IUS  &  GM  300 

UNIDEN  SMH1525,  SMU4525 

VERTEX— FTL  1011.  FT1011.  FT2011,  FT701T 


NEW  swrrcHim  models 

SS-10GX,  SS  12GX 

SS-18GX 

S$-12EFJ 

SS-ISEFJ 

SS-10-EFJ-9S.  SS^IZ  EFJ'^.  SS-lS-EFJ-Oa 

SS12MC 

SS-10MG,  SS12MG 

SS-101RSS-121F 

SS'IOTK 

SS-t2TK0RSS-lSTK 

SS-10SMGTX 

SS-1QSM  GTX,  SS-12SM/GTX.  SS  ISSMGTX 

SSrIORA 

SS-12RA 

SS-lflRA 

SS-10SMU.  SS^12SMU.  SS-1SSMU 

SS-lOy  SS-12V,  SS-1BV 


iGS  -  iniigmiifiieni  Commumcadion  Seiviea 


Doppler  Direction  Finder  I  1  GHz  RF  Signal  Generator 


Tfack  down  jammefS  and  hiOcen  iransmFtters  wttti  easel  This  is  the 
famous  WA2EBY  DF^er  featured  in  April  99  QSI  Shows  direct  bearing  to 
transmitter  on  compass  styie  LED  dispiay,  easy  to  hcxjk  up  to  any  FM  receiver.  Tlie 
transmitter  -  the  object  of  vour  DPing  -  n^ed  not  be  FM,  it  can  be  AM,  R^  or  CW. 
Easily  connects  to  receiver's  speaker  jack  and  antenna,  unit  runs  on  12  VDC.  We 
even  inciude  4  liandy  home-brew  "mag  mount"  antennas  and  cabfe  tor  quick  set 
up  and  operaiionf  Wliips  can  be  cut  and  optimised  for  any  frequency'  Jrom  130- 
1000  MH^, Track  do'^vn  ttiat  jammer,  win  that  fox  Um\,  zero  in  on  that  dovmed 
Cessna  ■  this  is  an  easy  to  buiid,  retjabie  kit  that  compares  most  favorably  to  com- 
mercial units  costing  ypv/ards  of  $1000.00!  This  is  a  neat  kit! I 

DDF-1,DopplerDiFection  Finder  Kit  .., .,S149,95 


Wireless  RF  Data  Link  Modules 


RF  link  boards  are  perfect  for  any  wireless  control  appiicatfcon;  afarms,  data 
transmission,  electronic  rrionitoring-.-you  name  it.  Mei)/  stable  SAW  resonator 
transmitter,  crystal  controlled  receiver  -  no  frequency  drjfti  Range  up  to  600 
feet,  license  free  433  MHz  band.  Encoder/decoder  units  have  12  bit  Holtek 
HT12  series  chips  allowing  multiple  units  all  individLially  addressable,  see 
web  site  for  fuH  details.  Super  small  size  -  thafs  a  quarter  in  the  pidure!  Run 
on  3-12  VDC.  Fully  wired  and  tested,  reacfy  to  go  and  easy  to  use! 

RX'433  Data  Receiver. S16-95  TX-433  Data  Transmitter. S14,95 

RXCM33  Receiver/Decoder. S21.9S  TXE-433 Transmitter/Encoder $19.95 


TJf-*3i  tSfl-t*  IryinqF+tc- 


World's  Smallest  TV  Transmitters 


We  call  them  the  'Cubes' Perfect  vfdeo  transmission  from  a  irans- 

mitter  you  can  hide  under  a  quarter  and  only  as  thfck  as  a  slack  of 
four  pennies  -  that's  a  nickel  in  the  picture  I  Transmits  color  or  B&W 
with  fantastic  quajity  -  almost  like  a  direct  wired  connection  to  any 
TV  tuned  to  cat>le  channel  59.  Crystal  controlled  for  no  frequency 
drfft  with  Derformance  that  equals  models  that  cost  hundreds  morel  Basic  20  mW  niodel  transmits  up  to  300'  while 
the  high  power  100  mW  unit  goes  up  to  1/4  mile,  Their  very  light  v^elght  and  size  make  Hiem  ideal  for  balloon  and 
rocket  launches,  R.^C  n^odels,  robots  ■  you  name  it!  Units  run  on  9  volts  and  hook-up  to  most  any  CCD  camera  or 
standard  video  source.  In  fact  all  of  our  cameras  have  been  tested  to  mate  perfectly  wilti  our  Cubes  and  work  great. 
Fully  assembled  -  lust  hook-up  power  and  voj're  on  the  airl  One  customer  even  put  onG  on  his  dop! 
C-2600,  Basic  Video  TratismJtter. »..SB9,95 C;2001,  High  Power  Video  Transmitter.„I1 79.95 


CCD  Video 
Cameras 


Top  quality  Japanese  Class  'A* 
CCD  array,  over  440  line  line  resolution,  not  Ifie  off -spec 
arrays  that  are  found  on  many  other  cameras.  Don't  be 
fooled  by  the  cheap  CMOS  single  chip  cameras  which  have 
"f/2  the  resolution,  t/4  the  light  sensitivity  and  draw  over 
twice  the  cijn"ent!  The  black  &  white  models  are  also  siip^r 
IR  (Infra-Red)  sensitive.  Add  oijr  invisible  to  the  eye,  IR-1 
illuminator  kit  to  see  in  the  darkl  Color  camera  has  Auto 
gain;  vitiite  balance,  Back  Light  Compensation  and  DSP  I 
Available  wstii  Wide-ang!e  (80^)  or  syper  sfim  Pin-hole  style 
lens.  Run  on  9  VDC,  standard  1  volt  p-p  video.  Use  our 
transmitters  tor  wireless  transmission  to  TV  set,  or  add  our 
IB-t  Interface  board  kit  for  super  easy  direct  wire  hook-up  to 
any  Vfdeo  monitor,  VCR  or  TV  with  A/V  input,  Fully  assem- 
bled, with  pre-wired  connector. 

CCDWA-2,  B&W  ceo  Camera,  wide-anf  le  lens .... .  $69.95 
CCDPH'2,  B&W  CCD  Camera,  slim  fit  pin-hole  lens, ,  S69.95 
CCDCC-1,  Color  CCD  Camera,  wide-angle  lens  ....  S129,95 

IR"1p  IR  Illuminator  Kit  tor  B4W  cameras $24.95 

IB-1,  Interface  Board  Kit > S14.9S 


AM  Radio 
Transmitter 


Operates  in  standard  Afvl  broad ^ 
cast  band.  Pro  version,  AM -25,  is  syn^esized  for  sta- 
ble, no-drift  frequency  and  is  selable  for  high  power 
output  where  regulations  allow,  typical  range  of  1-2 
miles.  Entry-level  AM-1  is  tunable,  runs  FCC  ma)cimum 
100  n^W,  range  1/4  mile.  Both  accept  line- level  inputs 
from  tape  decks,  CD  players  or  mike  mixers,  run  on  12 
voiis  DC.  Pro  A(yi-25  includes  AC  power  adapter, 
notching  case  and  bottom  loaded  wire  antenna.  Entry- 
level  AM-I  has  sr\  availat^ie  matching  case  and  knob 
set  that  dresses  up  the  unit  Great  sound,  easy  to  build 
-  you  can  be  on  the  mr  in  an  evening! 

AM-25,  Professional  m  Transmitter  Kit S1 29.95 

AM-1,  Entry  level  AM  Radio  Transmitter  Kit, , .  $29.95 
CAM,  hatching  Case  Set  for  AM-1 S14.95 


Mini  Radio 
Receivers 


Imagine  the  fun  of  tuning  into  aircraft  a  hundred  miles  away,  the  local  police/fire  department,  ham  operators,  or  how 
atxfut  Radio  Moscow  or  the  BBC  in  London?  Now  irr^gine  doing  this  on  a  little  radio  you  butit  yourself  -  in  just  an 
evening  I  These  popular  Ifttle  receivers  are  the  nuts  for  catering  all  the  action  on  the  local  ham,  aircraft,  standard  FM 
broadcast  radio,  short-wave  or  WWV  National  Time  Standard  radio  bands,  Pidt  the  receiver  of  your  choice,  each  easy 
to  build,  sensitive  receiver  has  plenty  of  crystal  clear  audio  to  drive  any  speaker  or  earphone.  Easy  one  evening 
assembly,  n^n  on  9  votl  battery,  aEl  have  squelch  axoept  for  shortwave  and  FM  broadcast  receiver  which  has  subcarri- 
er  output  for  hook-up  to  our  SCA  adapter.  The  SCA-1  will  tune  in  commercia^free  music  and  other  'hidden"  special 
services  when  connected  to  FM  receiver.  Add  our  snazzy  matching  case  and  knob  set  for  that  smart  finished  lookl 


AR-1 ,  Airband  10&^135 UHiKl $29.15 

HFRC-1,  WWV  10  MlHz  (crystal  controlled)  Kit $34.&5 

FR-1,  FM  Broadcast  Band  88-108  HHHz  Kit $24.95 

Sfi-1 ,  Shortwave  4^1 1  mi  Band  Kit $29.95 

SCA-1  SCA  Subcarrief  Adapter  kit  for  FM  radio. . . .  $27.95 


FR-6,  6  Meter  FM  Hatn  Band  Kit »4,95 

FR*10,  10  Meter  FM  Ham  Band  Kit S34,95 

FR-146,  2  Meter  FM  Ham  Band  Kit 534,95 

FR*22(},  220  MH^  FM  Ham  Band  Kit 534,95 

Matching  Case  Set  (specify  for  which  kit) ,  ^ . .  S14.95 


PlC-Pro  Pic  Chip  Programmer 


Ea5y  to  use  proorammer  ior  the  PIC16C&4, 16F84, 16F83  miCfOControilefB  by  Microchip.  All  software 
'  adtor.  assembler,  run  and  program  -  as  m\\  as  free  updales  available  on  Ramsey  download  site! 
This  is  tie  popular  uni!  designed  by  Michael  CovinptGn  and  featured  in  Electronics  Now,  September 
1998.  Conr^cts  to  your  parallel  port  and  includes  the  great  looking  matching  case,  knoi3  sei  artd  AC 
posf/er  supply  Slarf  programming  those  really  neat  microcontrollers  now,, .order  your  PICPRO  tcdayi 

PlC-1  PICPRO  PIC  Chip  Programmer  Kit $59-95 


AsuperpriceonafulHea- 
tured  RF  signal  generator! 
Covers  100  KHz  to 
999,99999  lyiHzinIO  Hz 
steps.  Tons  of  features; 
calibrated  AM  and  FM 
modulation,  90  tront  panel 
memories,  txiiEt-in  R  5-232 
interface,  +10  to -130 
dBm  output  and  morel 
Fast  and  easy  to  use^  its 
big  bright  vacuum  f  lore  scent  display  can  be  read  from  anywhere  on  the 
bench  and  the  handy  ^sm art- knob'  has  great  analog  feel  and  is  intelli- 
gently enabled  v/hen  entering  or  changing  parameters  in  any  field  -  a 
real  time  saver!  Ail  tunctions  can  be  continuo^jsly  varied  without  the 
need  for  a  shift  or  second  function  key.  In  short,  Ihis  is  the  generator 
you  11  want  on  your  bench,  you  won't  find  a  harder  Marking  RF  signal 
generator  -  and  you'll  save  almost  $3,000  over  compelitive  units! 
RSG-1M08  RF  Signal  Generator $1995.00 


Super  Pro  FM 

Stereo 
Transmitter 


Professional  synthesized  FM  SSereo  station  in  easy  to  use,  handsome 
cabinet.  Most  radio  stations  recjulre  a  whole  equipment  rack  to  hold  all 
the  features  we've  packed  into  the  FM-tOO.  Set  freq  with  Up/Down 
buttons,  big  LED  display  Input  low  pa&s  filter  gives  great  sound  [no 
more  squeals  or  swishing  from  cheap  CD  inputs!)  Limiters  tor  mas 
'punch'  In  audio  -  without  over  mod,  LED  meters  to  easily  set  audio 
levels,  built-in  mixer  wfth  mike,  line  level  inputs.  Churches,  drive-ins, 
schools,  colleges  tind  the  FM-IOO  the  ansiiver  to  their  transmitting 
needs,  you  will  too.  Great  features,  great  price!  Kit  includes  cabinet, 
whip  antenna,  120  VAC  supply.    We  afso  offer  a  high  power  export 
version  of  the  FM-100  fuiiy  assembled  with  one  watt  of  RF  power,  for 
mil&s  of  program  coverage.  The  export  version  can  only  be  shipped  if 
accompanied  by  a  sigr^ed  statement  thB.t  the  unit  will  i>e  exported 

FM-100,  Pro  FM  Stereo  Transmitter  Kit $249  95 

FM-100WT.  Fully  Wired  High  Power  FM-1QD.  „ , , $399.95 
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FM  Stereo  Radio 
Transmitters 


No  drift,  microprocessor  synthesized!  Great  audio 
quality,  connect  to  CD  player,  tape  deck  or  mike 

mixer  and  you're  on-the-air.  Strapable  for  high  or  low  power!  Runs  on 

12  VDC  or  120  VAC,  Kit  Includes  snazzy  case,  whip  antenna,  120  VAC 

power  adapter  -  easy  one  evening  assemWy 

FM-25,  Synthesized  Stereo  Transmitter  Kit . . 


t  *  t  *  *  * 
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Lower  cost  alternative  to  our  high  performance  trans- 
mitters. Great  value,  easily  tunable,  fun  to  build.  Manual 
goes  into  great  detail  about  antennas,  range  and  FCC 
rules.  Handy  for  sending  music  thru  house  and  yard, 
ideal  for  school  projects  too  -  you'll  be  amazed  at  the 
exceptional  audio  quality!  Runs  on  9V  battery  or  5  to 
15  VDC-  Add  matching  case  and  whip  antenna  set  ior  nice  'pro'  look. 

FM-10A,  Tunable  Flrt  Stereo  Transmitter  Kit ,  v»  ^  S34.95 

CFM,  Matching  Case  and  Antenna  Set ,  S14.95 

FPilAC,  12  Volt  DC  Wall  Plug  Adapter $9.95 


RF  Power  Booster 


■^  Add  muscle  to  your  signal,  boost  power  up  to  1  watt 
over  a  freq  range  of  100  KHz  to  over  1000  MHz  I  Use 
as  a  lab  amp  ror  signal  generators,  plus  many  foreign  users  emptoy  the 
LPA-1  to  boost  the  power  of  their  FM  transmitters,  providing  radio  ser- 
vice through  an  entire  town.  Runs  on  12  VDC.  For  a  neat  finished  took, 
add  the  nice  matching  case  set.  Outdoor  unit  altaches  right  at  the 
antenna  for  t>&st  signal  -  receiving  or  transmitting,  weatherproof,  too! 

LPA-1^  Power  Booster  Amplifier  Kit S39.95 

CLPA,  Matching  Case  Set  for  LPA-1  Kit S14.95 

LPA-1  WT,  Fully  Wired  LPA^I  with  Case S99.95 

FMBA-1,  Outdoor  fi/lasi  Mount  Version  of  LPA-1 S59.95 


FM  Station  Antennas 


For  maximum  performance,  a  good  antenna  is  needed. 
Choose  our  very  popular  dipole  kit  or  the  Comet,  a  factory 
made  5/8  wave  colinear  model  with  3.4  dB  gain.  Both 
work  great  with  any  FM  receiver  or  transmitter. 

TM-100,  FMI  Antenna  Kit J39.95 

FMA'2(H),  Vertical  Antenna S11 4.95 


Order  Toll-free:  800-446-2295 


Sorry,  no  tech  info,  or  order  status  at  800  number 

For  Technical  Info,  Order  Status 
Call  Factory  direct:  716-924-4560 


RAMSEY  ELECTRONICS,  INC- 

793  Canning  Parkway   Victor,  NY  1 4564 

See  our  complete  catatog  and  order 
on-line  with  our  secure  server  at: 

www.ramseyeiectronics.com 


DIIO»VER 


ORDERiNG  fNFO:  Satisfaction  Guaraniesi^,  Eisamine  h(  todays,  il 
rot  p  eased,  nei\jm  in  original  form  tor  reftind.  Add  SB.95  far  strip- 
ping, handling  and  insurarn;^.  Orders  iJT)der  $20,  add  $3,00.  I^Y  re£i- 
d^nt&  add  7%  sales  tax.  Sorry,  no  GODs,  Foreign  omr^,  add  2d% 
fb^  siJriBce  mail  or  use  credit  tard  and  specify  stiipprng  method. 


Neuer  srv  die 


y^ayne  Green  W2NSD/1 

w2nsd@aofxom 
www.waynegreen.com 


Mired 

Some  of  iLs  are  mired  in  the 
past,  mosi  are  mired  in  the 
present,  and  a  few  raise  their 
mental  eyes,  locking  ai  the 
future.  Which  explains  why 
so  few  people  have  been  able 
lo  lake  advantage  of  the  op- 
porl unities  that  the  future  has 
offered. 

We've  been  through  some 
major  technological  changes 
in  amateur  raJio.  [n  the  192Qs, 
we  went  from  spark  to  CW, 
with  the  ''Spark  Forever" 
group  fighting  change  to  the 
last  ditch.  Then  came  the 
change  from  MOPA  lo  crystal 
control  in  the  earlv  1930s.  On 
VHR  we  went  from  supcr- 
reeenerative  receivers  to  su- 
perhets.  and  from  modulated 
oscillators  to  crystal  control 
in  the  1940s.  Old-iimers 
around  Brooklyn  si  ill  remctn- 
ber  Oscar  W2KU^s  half-kilo- 
watt modulated  oscillator, 
which  tnt)k  up  a  large  pan  of 
the  2m  band  in  the  late  '40s. 

In  the  50s,  we  had  the 
SSB/AM  battle,  with  W20Y 
making  a  memorable  nui- 
sance of  himself  fighting 
SSB.  Rm^  made  it  to  the  HF 
band^,  despite  e\cry  diriy 
uick  the  ARRL  could  think  of 
to  slop  it.  They  were  afraid 
that  RTTY  would  obsolete 
iheir  National  Traffic  System 
(NTS),  which  had  hundreds 
of  amateurs  spending  their 
evenings  relaying  thousands 

Urn  W  W 

of  inconsequential  messages 
by  CW  around  the  country, 
making  like  Western  Union 
offices.  Well,  that  was  the  ba- 
sis for  the  American  Radio 
Relay  League  —  relaying. 
Will  someone  check  QST  and 
see  if  the  Brass  Pounder's 
League  is  still  in  operation? 
Maybe  one  of  you  historians 
will  write  an  article  about  the 
NTS  and  BPL. 


We've  put  up  some  ham 
saiellites,  buL  we  haven't  gone 
very  far  w  ith  that  technology^ 
so  not  much  has  come  of  it. 
We  tried  fast-  and  slow-scan 
TV,  but  we  ran  into  the  same 
problem  as  commercial  TV 
—  a  lack  of  interesting  pro- 
gramming. How  many  Play- 
boy pictures  do  you  want  to 
waich  slowly  scroll  down 
your  screen? 

In  the  early  1970s,  2m 
came  alive  when  NBFM  and 
repeaters  got  going.  Our  rc~ 
peater  technology  soon  at- 
micied  the  interest  of  MoloR>la 
and  GE.  bringing  the  public 
cell  phones,  which  are  now 
slowly  frying  the  brains  of 
people  all  around  the  world. 

Computers,  first  introduced 
in  1975.  had  us  sending 
packet  messages,  and  making 
RTTY  possible  without  hav- 
ing to  get  an  obsolete  Teletype 
machine- 

The  almost  total  destruc- 
tion of  the  American  ham  in- 
dustry and  most  of  the  school 
radio  clubs  by  the  ARRUs  so- 
called  Incentive  Licensing  di- 
saster in  the  mid-* 60s  may 
help  explain  why  the  devel- 
opment of  new  communica- 
tions  technologies  by  hams 
has  gone  almost  nowhere  in 
the  last  25  years.  Inventing 
and  pioneering  are  young 
man*s  games,  and  our  source 
of  young  hams,  the  school  ra- 
dio clubs,  were  killed  off  by 
the  League.  Thanks. 

I've  discussed  several  new 
technologies  in  my  columns 
which  could  be  very  profit- 
ably developed,  but  1  haven't 
seen  signs  of  any  readers 
picking  up  the  ball  on  them, 

2020? 

Blow  the  dust  off  your 
w^ord  processor  and  let's  see 
what  you  predict  for  amateur 


radio  in  the  year  2020.  Will 
we  have  anv  new  modes  b\ 
then?  More  ham  satellites? 
Ties  with  the  Internet?  Will 
we  still  need  DXpcditions? 
Will  we  even  have  amateur 
radio? 

Ai^  there  any  new  technolo- 
gies we  can  help  pioneer\^ 

While  I  expect  to  see  tesi 
and  less  commercial  (and 
military)  interest  in  the  HF 
spectrum.  Til  be  surprised  if 
wexe  not  squeezed  out  of  our 
microwave  bands.  Between 
tlber  optic  systems  and  satel- 
lites, the  commercial  world  is 
trying  lo  cope  with  the  ever 
increasing  need  for  commu- 
nication bandwidth. 

It  started  with  smoke  sig- 
nals, then  Hashing  lights  and 
the  Pony  Express.  Then  came 
the  telegraph  and  radio  — 
starting  with  spark.  Now 
we're  sending  TV  over  the 
Internet! 

What  bands  do  you  think 
we'll  still  have  by  2020,  and 
what  modes  \m  11  we  be  using? 

Since  amateur  radio  is  no 
longer  of  the  slightest  interest 
to  the  military,  either  as  a 
source  of  operators  or  techni- 
cians, or  even  as  a  way  to  re- 
serve frequencies  for  use  in 
time  of  war.  we've  lost  a 
powerful  ally,  while  gaining 
no  friends. 

Let's  see  whai  you  can  come 
up  with.  Yes,  please  include  a 
disk  copy. 

Messing  w  ith 
the  Green  Man 

The  success  of  mv  £uestina 
on  the  Coast  To  Coast  AM 
show  (the  old  Art  Bell 
W60BB  show),  got  me  a  call 
from  the  producer  of  a  show 


on  shortwave  station  WTVCR 
5070.  out  of  Nashv  ille.  Sure, 
ril  be  a  guest,  1  enjoy  being 
on  shows  where  I  can  talk 
about  the  excitement  and  ad- 
venture that  amaieur  radio 
can  provide. 

The  show  is  on  from  1 1  to 
12  Saturday  nights  (EST),  so 
lliey  called  me  at  1 1  and  I  lis- 
tened to  the  two  hosts,  Stan 
Olochuos^cz  N2AYJ  and 
Mark  Emanuele  N2CB0, 
waitins  to  be  inlrcxluced.  In- 
stead,  they  joked  \sith  each 
other,  abtiut  things  of  little 
possible  interest  to  any  listen- 
ers. After  15  minutes  of  this, 
there  was  a  ciunmereial  break 
and  then  they  introduced  me, 
but  I  had  a  hard  lime  getting 
anydiing  in  between  their  in- 
terruptions. Then  came  an- 
other  commercial  break,  after 
which  they  opened  the  phone 
for  callers  to  ask  questions.  A 
few  minutes  later,  the  program 
was  over  What  a  ridiculous 
waste  of  time! 

I  called  the  producer  and 
told  him  w  hat  I  thought  of  his 
hosts^  and  in  particular  Sian. 
who  just  didn*l  seem  to  be 
able  to  shut  up. 

A  tew  days  later  the  pro- 
ducer called  and  asked  if  Fd 
come  back  on  the  next  Satur- 
day night  if  I  could  be  my 
own  host  and  run  the  show. 
Well.  okay.  Til  give  it  a  try. 
He  faxed  me  an  outline  of  the 
topics  he  suggested  I  cover.  It 
looked  good  to  me. 

At  1 1  I  w  as  on  the  phone 
again,  ready  to  go.  But  in- 
stead, there  were  Stan  and 
Mark,  talkins  ahmt  their  RVs 
for  fifteen  minutes.  Then,  af- 
ter a  few  commercials,  Stan 

Ck^niinued  on  page  61 
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COMMUNICATIONS 
ELECTRONICS  INC. 

Oid&r  iM'linB  smd  gmt  big  smvings 

Take  advantage  of  Communications  Electronics 
special  savings  when  you  enter  your  order  di- 
rectly on  the  internet.  Visit  CEl  at  http:// 
www.usascari-com,  and  click  on  "CEl  News'"  to 
getyour  bigCEl  E-Value  savings.  Resellers,  get 
extra  special  pricing  when  you  fax  your  sales  tax 
license  to  CEl  at +1-734-663-8838. 


[TrunkTrackmg Radiol  1     Ridid Scanners    J 
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!  SAVE$30o.MPV32orRH256N 

I  Save  m  whtn  you  puTthase  your  RELM  MPV32  of  I^Hasew  trafis- 
ceivsr  directly  from  CorrmiuriJijatbns  Etectfonics  Inc.,  PO  Box  1045., 

IAnn  Af  bor  M 1 4ei  06  U  S  A.  Te  lephone  orders  acc^pJerf.  CalE  1  -800-  U  S  A- 
SGAW. Mention off&rCEIM  TERMS;  Good onJ'/tn USA i Canada. Only 
Of\s  coupon  is  r^*d&elTlalQl6!  per  purchase  and  on!/ on  specified  product. 


I 
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AE'«:/RELM®MPV32-A  Transceiver 

Mfg.  SLjggesled  lisi  price  S515.O0/Special  $299.96 
^^  Looking  tor  a  great  hand-lieid  iwo-way  transcgtver?  Fire  depart- 
meots  depend  on  Itie  RELM  MP V3^  transceiver  f^r  direct  two-way 
c^omfnumcariCFis  wifli  |-tieir  fire  or  police  department,  civP  defenise 
agency  or  ham  radio  repeater.  The  ypV32  is  our  most  popui^ar 
progfammabte  frequeniiy  agile  five  waM,  32  criannel  handheld 
Srarsceitfer  that  has  buitt-m  CTCSS.  This  leatitre  may  tie  pro 
grammed  forany  50  staodard  EIA  tones.  Frequency  range  1 3e,0(M) 
lo  174,000  MHz,  Tt^e  f  ull  f  uT>clion.  DTMF  ccimpant>le  keypad  aS^ 
allows  for  IIJTMF  Encode/Decode  and  programmable  AMI,  Weigh- 
ing only  15,5  oz„  il  leaiures  programmable  symhesi^ed  frequen- 
cies efthef  simplex  or  half  duplex  in  2.5  KHz.  jncreTnerts.  O^tier 
features  include  PC  programming  and  cloning  capabilities,  scan 
Wstn  priority  channel,  s^lectabla  scandetay,  se^ecta-tila  5  wall/ 
1  watt  power  levels ,  liquid  crystal  di  splay ,  I  ime-out  1  imer 
and.  much  mtore.  Wtien  yoy  order ihe  MPV32  from  CEl, 
you'H  get  a  coinplele  package  deat  including  antenra, 
700  ma  tattetv  (add  S20,00  So  subslitute  a  10O0  ma 
matte  f^},  batiery  charger,  belt  c\^>  and  user  operating 
instructions,  Othef  useful  accessories  are  available,  A 
heavy  duty  leather  carrying  case  with  swivel  belt  loop 
I  part  tLCMP  is  S4&.95;  rapid  charge  bailery  charger, 
part  #0CMP  is  $6S.S5;  spealter/microphone,  pari 
#SMHAP  is  $54.95:  extra  high  capacity  1 0OO  ma.  ni-cad 
I  battery  pack,  part  flBPftflPI  es  $79.95;  extra  70Oma.  ni- 
cad  ball ery  pack,  part  #6  PM  P7  is  $59.95;  cloning  cable 
pasl  #CCMP  is  $34.95;  PC  programming  kil;  part 
■  #PCKiT030  is  $224.95.  A  UI-IF  vers  Ion  wKh  a  frequency 
range  of  4504S0  MHz.  part  #MPU32  is  on  sp«;ial  (or 
$299.95.  Your  BE LM  radio  transceiver  is  ideal  for  many 
differenf  applications  since  It  car  be  prcgfammed  with  just  a  Svrewdriver 
and  programming  instruclions  in  less  than  10  mir^ites.  Programming  is 
even  fasler  wilh  the  optionial  PC  kit.  Ttie  programming  instructions  part 
SPtMFV  is  $19.00,  Call  l-aOO-USA-SCAN  lo  wder  lor  RELM  radios. 

Bearcat®895XLT-A1  Radio  Scanner 

Mfg.sjggesl&d  list  price  $729,95/Speciai  $194.95 
300  Channels  •  10  banks  -  Built-in  CTCSS  •  S  Meter 
Size:  1(^1^"  Wide  x  7-1/2"  Deep x  3-3/8"  High 
/v^iyMC/^aMS/^a'29.000'54,000  MHz.  108.000-174  MHz., 
ai6.000-512.O0OIVlHz.,fl06.000-821995MHE.,848,0l25-B6a.995 
MHz.,  fl94.0125'956.{}00  MHz. 

The  Bearcat  fl95XLT  is  superb  for  IntBrcepting  trurrl<ed  commu- 
nications transmissions  with  features  tike  TurboScaji"^^  to  search 
VHF  channels  at  100  steps  per  second.  Tfiis  base  and  mobile 
scanner  is  also  ideal  forinteiiicience  professionals  because  it  has 
aSignatSlrertgthM&ter,  RS232CPon  to  allow  computer-control  of 
your  scanner  via  optional  hardware  and  30  Irunking  channel 
indicator  annunciators  to  showyou  reai-lime  irunking  activity  for  an 
entire  Irunking  system.  Other  features  include  Ai/io  Store  - 
Autofnaticaily  stores  all  active  frequencies  within  ttie  specified 
tiank(s).  Auto  Reconimg-  This  feature  lets  you  record  cliannel 
aclivity  Irom  tlie  scanner  onto  a  tape  recorder.  CTCSS  Tone 
j9!ftay3/(Continijous  Tone  Control  Squeich  System)  whicii  aliov^s 
the  squelch  to  be  broken  during  scanning  only  when  a  correct 
CTCSS  tone  IS  received.  For  maxifnum  scanning  enjoyment,  order 
the  foliowir>g  optional  accessories:  PS001  Cigarette  lighter  power 
cord  SI  435;  PS0G2  DC  power  CO  ret  ■  enables  peimanent  operation 
Irom  your  vehicle's  fuse  box  $14.95;  MBOOl  Mobile  nwunting 
tiracket  $14.95;  EX71t  External  speaker  with  mounting  bracket  & 
ten  feet  ol  cable  witli  plug  attached  Si  9.95,  The  BCa95XLT  comes 
with  AC  adaple  r.  teles  copic  ante  n  n  a ,  owners  manual  and  o  n  e  y ea  r 
limited  Uniden  factory  warranty,  ^3ot  compatible  with  AGE1S, 
ASTRO.  EOACS,  ESAS  orLTR  systems.  Call  l-eOO-USA-SCAN. 
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(    J 3 f  S"J  M tH LT(  ?K  S  C:C)I  il'f  )N      I  EXPIRES  1  V^JJ^ 

,SAVE$75ononeBC245XLT, 

I  Save  S75  when  you  purchase  your  Baa m^t  2'45XLT  handti&ld  scaftfte?  I 
directly  from  Communications  Eiectroraics  inc..  PO  Box  104S,  Mn  Art^of 

I  Ml  4alD6  USA.  Telephonfl  orders  accepted.  Gall  l-aoO-USA-SCAN.  | 
Mention  oH&r  CEI2.  TEHI^S;  Good  only  in  USA  S  Cafiada.  Only  one  | 
coupon  is  redeemable  p^r  purchase  andon^  on  specH^ied  prcKJuct, 


Bearcat®245XLT-A  TrunkTracker 

f^fg,  suggested  list  price  $429.95/CEI  price  $269.55 
300  Channels  *  10  banks  <  Trunin  Scan  and  Scan  Liats 
Trunk  Lockout*  Trunk  Delay  *  Cloning  Capability 
10  Priority  Channels  *  Proorammed  Service  Search 
Size:  2*1/2"  Wide  x  VS/^"  Deep  x  6"  High 
frequ&my  Coverage: 

S9.000-&4.0O0  MHz.,  109^174  MHz..  406-512  MHr.  806-523.995  MHr, 
849.0125-868.995  UHz..  394.01 25-956.000  I^Hz. 

Our  new  Bearcat  TrunkTracker  BC245XLT,  is  the  world's 
first  scanner  designed  to  track  Motorola  Type  I,  Type  II, 
Hybrid,  SMARTNET,  PRIVACY  PLUS  and  EDACS®ar\a1og 
tntnking  systems  on  any  band.  Now,  jollow  UHF  High  Band, 
UHF  BOO/900  MHz  tninked  pubiic  safety  and  public  service 
systems  just  as  if  conventional  two-way  communications 
were  used.  Our  scanner  offers  many  new  benefits  such  as 
f^lulti-Track  -Track  more  than  one  trunking  system  at  a  time 
and  scan  conver^llonal  and  trunked  systems  at  the  same  time. 
300  Channels  -  Program  one  frequency  Into  each  channel. 
1 2  Bands,  1 0  Banks  -  Includes  1 2  bands,  with  Aircraft  and 
800  MHz.  10  banks  with  30  channels  each^ars  useful  for 
storing  similar  frequencies  to  maintain  faster  scanning  cycles 
or  for  storing  all  the  frequencies  of  a  trunked  system.  Smart 
Scanner  -  Automatically  program  your  BC245XLT  with  all 
the  frequencies  and  tmnking  talk  groups  for  your  local  area  by 
accessing  the  Bearcat  national  database  with  your  PC.  if  ycu 
do  not  have  a  PC  simply  use  an  external  modem.  Turbo 
Search  -  Increases  the  search  speed  to  300  steps  per 
second  when  monptoring  Irequency  bands  with  5  KHz.  steps. 
T  0  Pr  fo  rity  C  h  anti  el  s  ^  Yo  u  can  as  si  gn  one  priofity  channel 
irteach  bank.  Assigning  a  priority  channel  allows  you  to  keep 
track  of  activity  on  yourmost  Important  channels  while  moni- 
toring other  channels  for  transmissions.  Preprogrammed 
Service  (SVC)  Search  -  Allows  you  to  toggle  through 
preprogrammed  police,  f  ire/emergency,  railroad,  aircraft,  ma- 
rine, and  weather  frequencies.  Unique  Data  Skip  -  Allows 
your  scanner  to  skip  unwanted  data  transmissions  and  re- 
duces unwanted  birdies.  Memory  Backup  -  If  the  battery 
completely  discharges  or  W  power  is  disconnected,  thejre- 
quencies  programmed  In  your  scanner  are  retained  in  *^ 
memory ,  Man  ua  I C  h  a  n  nel  A  cces  s  -  Go  directly  to  any 
cl^annel.  LCD  Back  Light  -  An  LCD  iight  remains  on 
for  15  seconds  when  the  back  light  key  is  pressed 
Autolight  -  Automatically  turns  the  backlight  on 
when  your  scanner  stops  on  atrartsmission.  Battery^ 
Save  -  In  manual  mode,  the  BC245XLT  automati 
cally  reduces  its  power  requirements  to  extend  the 
battery's  charge.  Attenuator  -  Reduces  the  sig 
nal  strength  to  help  prevent  signal  overload.  The 

BC245XLT  also  wort<s  as  a  conventional  scan 

ner.  Now  it's  easy  to  continuously  monitor  many  ffffk 
radio  conversations  even  though  the  message  "  "^'"' 
is  sv41ctting  frequencies.  The  BC24SXLT 
comes  with  AC  adapter,  one  rechargeable 
long  lifeni'Cad  battery  pack,  belt  clip,  fle)dble 
rubber  antenna,  earphone,  RS232C  cable. 
Trunk  Tracker  frequency  guide,  owner's 
manual  and  one  year  limited  Uniden  warranty.  Not 
compatible  with  AGEIS,  ASTRO,  ESAS  or  LTR  systems. 
Hear  more  action  on  your  radio  scanner  today.  Call  CEl  today 
at  1 -BOO- USA-SCAN  to  order  your  BC245XLT  radio  scanner, 


AORB200B-A  widetjand  handheld  scanFi«r/S FECIAL S519.95 

AOH  SODOB+S- A  wideband  communicaiions  receiver,.. $2,089.95 

AOR3000A'A  widebarid  base/mobile  seanner/SPECIAL  ,„S1 ,049,95 
AOR  ARl&BQ  wideband  handheld  scanners/  quick  charge .$205.95 

Bearcat  89SXLT-A1  GOOchTrunKTracker  base  scanner $194.95 

Bearcat  7S0XLT  Reserve  yours  nQW  at  fvt^;//www.usa5can,com 

Beapcat  278CLT'A  100 ch  base  AM/FM/SAME  WX  alert $169.95 

Bearcat  24eCLT-A  50  ch.base  AM/FM/weather  alert  scanner  $9&,95 

Bearcat  245XLT'A  3D0  chiannel  TrunkTracker  II  scanner $2§&.95 

Bearcat  Sportcat  200  alpha  tiandheld  sports  scar^ner $174,95 

Bearcat  Sportcat  180B  l^ndtieid  sports  scanner $145.95 

Bearcat  60XLT- A3  50 channel  handheld  scanner ,».... .„., $104.95 

Bearcat  60XLT1 'A  30  channel  handheld  scanner $7&,95 

Bearcat  BCT7-A  (nformalion  rrid3i!e  scanner ., $t4&.95 

ICOM  ICR&50Q-A2  wkiebarkd  communications  receiver  ...,$1,47&.95 

iCOy  PCFltO0O-A2  computer  communications  scanner $32&,95 

IC0I\/II  C  ft75- AZ  com  municalions  receiver , S664 .95 

ICOM  R10-A2  handheld  wideband  communications  recover  $£8&.95 


RELM®RH256N-A  Transceiver/SPECiAL 

Mfg.  suggested  list  price  $460.00/Special  $284.95 
Size:  6-1/2"  Wide  x  10-3/4"  Deep  x  24/4"  High 
Frequency  Coverage:  1 44.000-1 74,000  MHz, 

No w.. .everyone  can  have  their  own  RELM  two-way  transceiver 
and  stay  In  touch  with  their  department.  The  RELM  RH256N  is  a 
powerful  25  Watt  scar>rting  transceiver  that  is  perfect  for  law 
enforcemenlf  fiie  and  urban  search  and  rescue  agencies.  The 
HH256N  js  progfannnnabie  for  up  to  sixteen  different  frequencies 
with  selectable  CTCSS  tones  on  each  channel.  Also  includes 
stmpiex  and  repeater  capability,  scan  delay  and  time-out  timer. 
Built-in  priority  scanner  is  selectable  from  the  slope-front  panel. 
When  you  order  the  RH256M  from  CEl,  youll  get  a  complete 
package  deal  including  microphone,  vehicle  mounting  bracket,  DC 
power  cords  and  RELM  s  two  year  limited  warranty.  You  can  also 
use  the  RH256N  as  a  base  station  if  you  order  our  22  amp  1 2  Volt 
DC  power  supply  part  #PS26KX  for  S94.95  and  $25,00  shipping. 
VHF  transmitting  antenna  with  PL259  conneclor  part  #ANTK  Is 
S29.95,  Programming  instmctions  part  #PI2S6  Is  $19.00. 


Buy  wjth  confidence 


It's  easy  to  order  from  us.  Maif  orders  to:  Communications 
Electronics  Inc,  P.O.  Box  1045,  Ann  Arbor,  Michigan  48106 
USA,  Add  S20.00  per  weatherstation  or  radio  product  for  UPS 

ground  shipping,  handling  and  insurance  to  the  continental 
USA  unless  otherwise  stated.  Add  $13.00  shipping  tor  all 
accessories  and  pubiicalions.  Add  $13.00  shipping  per  an- 
tenna. For  Canada,  Puerto  Rico,  Hawaii,  Alaska,  Guam,  P.O, 
Box  or  APO/FPO  deliverjf,  shipping  charges  are  two  times 
continental  US  rales,  l^ichigan  residents  add  slate  sales  tax. 
No  COD'S.  Satisfaction  guaranteed  or  return  Item  In  unused 
condition  in  original  packaging  within  61  days  for  refund,  less 
shipping  charges.  10%  surcharge  lor  net  10  billing  to  qualified 
accounts.  All  sales  are  subject  to  availability,  acceptance  and 
verification.  Prices,  temis  and  specifications  are  subject  to 
change  without  notice.  We  welcome  your  Discover.  Visa^ 
American  Express,  MasterCard,  IMPAC  or  Eurocard.  Call 
anytime  1  -300-USA-SC AN  or  eoO-372-7226  to  order  toll-tree. 
Call  734-996-S888  il  outside  Canada  or  the  USA.  FAX  anytime, 
dial  734-663-Ba8B.  Dealer  ar>d  international  inquiries  invited. 


Order  from  Communicalions  Electronics  Inc,  today  and  save. 

I  WX/VHF/CB  Radios  I  For  credit  card  orders  call 

1  -800-USA-SCAN 

Communications  Electronics  Inc. 

Emergency  Operations  Center 

e-mail:  cei@usascan.com 


Have  fun  and  use  our  C6^  shortwave  and  commercial 
keep  in  touch  with  the  world,  friends  and  famlEy. 

Cobra  14eGTL-A3  SBB  CB^SPE CI AL  ,..,.„. 

Maxon  HCB40WX  handheld  00  with  10  weather  ch 

Davis  7440CS'A  Complete  weatherstation 

RELM  SMV4099W-A  40  watt  VHF  mobile  transceiver ,. 

Uniden  GRANTXL-A  SS8  CB  Mobile ,. 

Sangean  ATS909-A  shortwave  receiver. ».*,»»....,.... 

Sangean  ATSeiBCS-A  shortwave  receiver..., 

Sangean  ATS404'A  shortwave  receiver 


radios  to 

$114.95 
..S69.95 

$419.95 
$349.95 
$124.95 
$229.S5 
$199.95 
..$79.95 


WWW  usascan^com 
PO  Box  1045,  Ann  Arbor,  Michigan  48106-1045  USA 

For  information  call  734'99e'8afl6  or  FAX  734-663-8863 


QR»  .  .  . 


continued  from  page  1 

18,000.  That's  just  a  bit  more  than  33,000  up- 
grades. 

Maia  notes  !hat  the  rncrease  in  these  Iwo  li- 
cense classes  is  a  direct  result  of  the  efimination 
of  the  13-  and  20-word-per-minute  Morse  tests. 
It  has  also  resulted  in  a  diminished  number  of 
bams  holding  the  Tech  Plus  and  Advanced  class 
tickets. 

Thanks  to  W5Yi  via  Newsline,  Bill  Pasternak 
WAefTF^  editor. 


Sub  Standard 


The  Internet: 
WWW  not  WW 


Only  one  in  20  people  around  the  world  are 
online,  and  close  to  60  percent  of  Internet  users 
live  in  North  America.  This,  even  ihough  the  re- 
gion accounts  for  just  five  percent  of  the  world's 
population.  In  Africa,  there  are  a  mere  14  million 
phone  lines.  That  is  fewer  than  are  found  in 
either  Manhattan  or  Tokyo. 

But  even  in  North  America,  the  Internet  is  r^ol 
within  the  reach  of  everyone.  The  research  firm 
Jupiter  Communications,  Inc..  says  there  are 
yawning  internet -use  gaps  in  the  U.S,  between 
highincoms  and  low-income  households,  ethnic 
groups,  and  age  groups.  According  to  Jupiter, 
stKty  percent  more  white  households  in  the  U.S. 
are  online  than  African-American  households, 
and  the  elderly  account  for  only  sixteen  percent 
of  the  country's  Internet-user  community. 

While  many  of  these  gaps  are  expected  to 
close  In  a  few  years.  Internet  content  is  still  likely 
to  target  well-heeled,  well-educated,  and  mostly 
English  speakers,  because  of  advertising  and 
e-commerce. 

Thanks  to  Internet  Futures  newsletter,  via 
Mewslme,  Bill  Pasternak  WASITF,  editor. 


The  Port  City  ARC.  located  in  Portsmouth  NH, 
set  up  a  ham  radio  station  on  the  USS  Aibacore 
on  Saturday,  July  15th.  and  Sunday.  July  16th, 
to  join  more  than  50  others  on  military  ships  now 
set  up  as  museums  in  a  ham-xadio  operation 
dubbed  the  "Museum  Ship  Special  Event/ 

This  event  was  to  commemorate  those  men 
and  women  who  operated  radios  in  the  maritime 
service,  as  well  as  the  marrtime  servfce  m  gen- 
eral. As  noted,  the  Port  City  ARC  operated  a  sta- 
tion onboard  the  USS  Aibacore,  reviving  her 
memory  and  honoring  all  those  who  worked  and 
served  on  this  experimental  submanne.  In  fact, 
the  USS  Aibacore  is  a  National  Historic  Land- 
mark, as  well  as  a  Historic  Mechanical  Engineer- 
ing Landmark.  Visitors  to  the  Port  of  Portsmouth 
Maritime  Museum  and  Aibacore  Park  during 
those  two  days  were  al)fe  to  observe  the  ham 
radio  operators  as  fhey  worked  with  both  voice 
and  Morse  Code. 

A  few  familiar  names  among  the  anmada  of 
ships  were: 

•  Submarines  —  USS  Pampanito.  USS  Torsk, 
USS  Croaker,  USS  Cod.  USS  Requin,  USS  Cav- 
alia,  and  USS  Drum  (where  Wayne  Green  served 
during  WWII), 

•  Destroyers  —  USS  The  Sutlivans.  USS  Kidd, 
USS  Laffey,  USS  Slater,  HUCS  Haida. 

•  Cruisers  —  USS  Salem,  USS  Liiiie  Rock, 
HMS  Belfast, 

•  Battleships  —  USS  Massachusetts,  USS 
North  Carolina.  USS  Alabama,  USS  Texas. 

•  Aircraft  carriers  —  USS  Yorktown,  USS  Lex- 
ington,  USS  Hornet. 

In  addition,  hams  set  up  stations  in  and  on 
museums  associated  with  victory  ships  and 
freighters,  frigates,  mine  sweepers  and  mine 
layers,  lightships^  sterrwheelers,  and  even  a 
salvage  tug, 


These  ships  are  located  throughout  the  tJnited 
Slates  as  well  as  in  other  countries,  including 
Canada,  England,  The  Netherlands.  Denmark, 
Sweden,  Finland,  and  Germany 

Ham  radio  operators  around  the  world  earned 
certificates  and  awards  by  making  contact  with 
the  highest  number  of  these  ships  during  that 
weekend.  In  addition,  hams  as  well  as  shortwave 
listeners  were  able  to  request  commemorative 
OSL  cards  from  individual  ships.  All  in  ail,  this 
special  event  set  a  standard  that  future  similar 
ones  will  be  hard-pressed  to  meeL 

The  chief  organizer  of  this  event  was  the  USS 
Salem  Radio  Club  in  Qujncy  MA.  They  operated 
with  the  distinguished  calfsign  K1USN, 

For  extensive  details  about  the  Museum  Ship 
Special  Event  amateur  radio  operation,  see  Ihe 
Web  site  at  [www.ziplink.net'-fcal/salem).  For 
information  at>out  the  Port  City  ARC  and  its  ac- 
tivities, check  out  the  ctub's  Web  site  at 
(www4sl.net/pcarc/]  or  call  (603)  427-1 377. 

Thanks  to  Daniel  Sawyer  WtPIE  and  the  Port 
City  (Portsmouth  NH)  ARC. 


Motorola  to  Destroy 
Iridium  Satellites 

Now  there's  word  that  the  bankrupt  Indium 
satellite  communications  system  will  be  de-or- 
bited and  permitted  to  bum  up  in  the  Earth's  at- 
mosphere. This  as  Motorola  announces  plans  to 
begin  the  destruction  of  Its  failed  commercial 
satellite  telephone  system. 

According  to  news  reports,  controllers  may 
have  already  been  given  the  go  ahead  to  begin 
the  de-orbiting  process  for  the  sixty-plus 
microsats.  The  exact  timetable  for  the  destruc- 
tion of  all  of  the  tiny  birds  should  be  announced 
soon  (if  not  already). 


Continued  on  page  58 


Photo  A.  The  20-meier  beam  was  etvcTed  near  ihe  submarine. 
6  73  Amateur  Radio  Today  •  November  2000 


Photo  B,  Paul  Schreier  AAIMI  operated  fix^m  the  sub*s  radio 
room.  He  and  four  other  club  members  worked  the  two-day  event 
to  rack  up  443  conmcts  under  the  chb  call  WIWQM, 


MFJ-989C  Legal  Limit  Antenna  Tuner  ^ 

MFJ  uses  super  heavy  duty  components  to  make  the  world's  finest  legal  limit  tuner 

MFJ  uses  mper  heavy  duty 
components  —  roller  inductorf 
variable  capacitor.%  antenna 
switch  and  balun  —  to  bmU  the 
world ^s  most  popular  high 
power  antenna  tttnen 

The  rugged  world  famous 
MFJ-989C  handles  3  KW  PEP 
SSB  amplifier  inpui  power  (1500 
Watts  PEP  SSB  output  power). 
Covers  L  8  to  30  MHz,  inciud- 
ing  MARS  and  WARC  bands. 

MFJ's  AirCar^^'^  noUer  induct- 
or, new  gear-driven  turns  count- 
er and  weighted  spinner  knob 
gives  you  exact  inductance  eon- 
Irol  for  absolute  minimum  SWR. 

You  can  match  dipoies,  verti- 
cals, inverted  vces,  random 
wires,  beams,  mobile  whips, 


MFJ 
shortwave  —  nearly      i 

any  antenna.  Use 

coax,  random  wire  or 

balanced  lines. 

You  get  ever}^thing  you've 

ever  wanted  in  a  high  power,  fiill 

featured  antenna  tuner  --  widest 

matching  range,  lighted  Cross- 


Nccdk  SWR  Wattmeter. 
massive  transmitting 
variable  capacitors, 
ceramic  antenna  switch,  built-in 
dummy  load.  TrueCurrenf^^ 
Balun,  scratch-proof  Ltxan  front 
panel  —  all  in  a  sleek  compact 
cabinet  (10V.Wx4'/2Hxl5D  m). 


MFJ  AirCore''^^  Roller  inductor 

gives  high-Q,  low  loss,  high  effi- 
ciency  and  high  power  handling. 

MFJ*s  exclusive  Self- 
Resonance  Killer^''^  keeps  dam- 
Liging  self- resonances  away  from 
your  operating  frequency. 

Large,  self-cleaning  wiping 
contact  gives  good  low -resistance 
connection.  Solid  1/4  inch  brass 
shaft,  self-align  beaririigs  give 
smooth  non-binding  rotation. 
MFJ  No  Matter  What"^  Warranty 

MFJ  will  repair  or  replace 
your  MFJ-989C  (at  our  option) 
no  matter  what  for  one  year, 


More  hams  use  MFJ  tuners  than  all  other  tuners  in  the  world! 


IWJ'986  Two  knob  Mfferantfatr'" 


MFJ-949{  clefvxe  300  WaH  Tuner 

Moi'e  hams 
me  MFJ'949.s! 


Two  knob  tuning  (difTerential    s^iWavj 
capacitor  and  AirCc/re^^  roller  J^V 

inductor)  makes  tuning  foolproof  and  easier 
than  ever.  Gives  iTdnimum  SWR  at  only  one 
setting.  Flandles  3  KW  PEP  SSB  amplifier 
input  power  (1.5  KW  output).  Gear-driven 
tunis  counter,  lighted  peak/average  Cross- 
Needle  SWR/ Wattmeter,  antenna  switch, 
balun.  l.S  to  30  MHz.  10V.Wx4'/3Hxl5  in. 
MFJ-OdSD  compocf  Tuner  for  Amps 


than  any  other 

antenna  tuner  in 

the  world!  Handles 

300  Watts.   Full  L8  to  30  MHz 

coverage,  48  position  Precis ion4 8^^^ 

inductor,  1000  Volt  tuning  capacitors,  fidj 

size  peak/average  lighted  Cross-Needle  SWR/   Wattmeter,  bypass  switch 

Wattmeter,  H  position  antenna  switch,  dummy   Handles  100  W  FM,  200 W  SSB. 


MF.T-9490 

«149 


MFJ- 160 10  ranffom  vinre  f^ner 

Operate  all  bands  anywhere 

with  MFJ's  reversible  L-network. 

Tu  rns  randojii  w  i  re  in  to  ]:k0  w  erfu  I    mf  J- 1 60 1 0 
transmitting  anteima.  1.8-30  MHz.    *fl,9*^ 
200  Watts  I'HP.  Tiny  2x3x4  in. 

MFJ-906/903  O  Mefer  Tuners 

lVl'FJ-906  has  light- 
ed Cross-Needle  SWR/ 


f 


A  few  more  dollars  steps  you    so^^fls 
up  to  a  KW  tuner  for  an  amp  later.    ^"^ 
Handles  1.5  KW  PEP  SSB  amplifier  input 
power  (SOOW  output).  Ideal  for  Ameritron's 
AL- 8 1 1 H !  A irCore^^^  r o i  1  er  i n ductor,  g ear- 
driven  turns  counter,  pkavg  lighted  Ctoss- 
Needle  SWR/Wattmeter,  ajitenna  switch,  balun, 
Lexan  front,  l,8-30Mlk.  WuxA'hxWkm. 
MFii««9  300W  JMHer  Ibcivctor  TOner 


Superb  AirCore'"'  Roller  $ioO»s 

Inductor  tuning.  Coveis  6  Meters    *"^ 
thru  1 60  Meters!  300  Watts  PEP  SSB.  Active 
tme  peak  reading  lighted  Cross-Needle  SWR 
Wattmeter,  QRM-Free  PreTune'^^,  antenna 
switch,  dummy  load,  4:1  balun,  Eexati  front 
panel.  3'/2HxlO'/2Wx97iD  inches. 


load,  QRM-Free  PreJlme™,  scratch  proof 
Lexan  front  paneL  372HxlOVaWx7D  inches. 
MFJ-948,  $  J  29*95*  Economy  version  of  MFJ- 
949E,  less  dummy  load,  Lexan  front  paneL 

MFJ-941E  super  value  Tkiner 

The  most  for 
vour  money! 
Handles  300  Watts 

PEP,  covers  1 .8-30  .  .^  ^  ^^^ ,  j^ 

MH^,  %/i^et/ Cross -Needle  SWR/  $14095 
Wattmeter,  8  position  antenna  * 

switch,  4:1  balun,  1000  volt  capacitors, 
Lexan  front  panel.  Sleek  10'/7Wx27iHx7D  im 

MFJ-94SE  HF+6  Meter  mobile  Tuner 

Extends  your  mobile 
antenna  bandwidth  so 

you  don '^t  have  to  stop,  mFI«945E 

go  outside  and  adjust  your  antcn-    si  lO^^ 
na.  Tiny  8x2x6  in.  Lighted  Cross - 
Needle  SWR/Wattmefer.  Lamp  and  bypass 
switches.  Covers  1.8-30  MHz  and  6  Meiers. 
300  Watts  PEP  lVlFJ-20,  S4.95,  mobile  mount. 

MFJ-971  porfabfe/ORP  Tuner 

Tunes  coax,  balanced 
lines,  random  wire  1.8-30 
MHz.  Cross-Needle  Meter. 
SWR,  30/300  or  6  Watt  QRP 
ranges.  Matches  popular  MFJ 
transceivers.  Tiny  6x6'/ix2V2  inches. 

MFJp^OlB  smfiflest  Verso  Tuner 

IVirj's  smallest  (5x2x6 
in. )  and  most  affordable 
wide  range  200  Watt  PEP 
Versa  tuner.  Covers  L8  to        MFJ-90lti 
30  MHz.  Great  for  matching      s^^^s 
solid  state  rigs  to  linear  amps. 


MFJ-906 


MFJ-903,  S49,95,  Like  MFJ-906, 
less  SWR'  Wattmeter,  bypass  sw  itch, 
MFJ-92 1  /924  VffF/UHF  Tuners 

MFJ-921  covers  2 

Meters/220  MHz. 

[V1FJ-924  covers  440 

MHz.  SWR/Watlmeter.  8x2 '/2x3  ^Eifl[°^ 

MFJ-924 
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inches.  Simple  2-lmob  tuning         $^ 
for  mobile  or  base. 

MFJ-922  144/440  Mffz  T^ner 

Ultra  tiny  4x27'!xl74  inch 
tuner  covers  VHP  136-175  MHz 


95 


and  UHF  420-460  MHz.  SWR.'    M 
Wattmeter  reads  60/ 1 50  Watts.  ^^j2ll 

MFJ-93I  awimttal  RF  Grouitd  "^W^ 

Creates  artillcial  RF  ground. 
Also  electrically  places  a 
far  away  RF  ground  direct- 
ly at  your  rig  by  mning 
out  reactance  of  connect- 
ing wire.  Eliminates  RF  hot  spots,     *^i^^i 
RF  feedback,  TVI/RFL  weak  sig-       »" 
nals  caused  bv  poor  RF  grounding. 
lVlFJ-934,  $169.95.  Artificial  ground/300 
Watt  Tuner/Cioss-Needle  SWR/ Wattmeter. 


Free  MFJ  Catalog 

and  Nearest  Dealer , .  .  800-647-1800 

http://www.  mff enterprises,  com 

1  Year  No  Matter  WfiaY^^  \A/arranty  30  day  money 
hack  euaiantec  fless  sfh)  on  ordei??  from  IMF  J 

MFJ  ENTEItl^RISES,  INC 

Box  494,  Miss.  State,  MS  39762 

(662)  323-5869;  H-4:30  CST.  Mor.-Fn. 

FAX:  (662)  323-6551;  Add  s/h 
Te€h  Help:  (662)  323-0549 

Fl'tces  and  specifacfltivTis  subjecL  lucliJEi^t:.  (€)  SfXn)  MFJ  EtUerpfiiTSr  Inr. 


Lehers 

From  the  Ham  Shack 


G.  William  Foi'gev  K7KDU,  Lvniiwood 

WA.  I  have  been  reading  your  magaziiie(s) 
now  for  over  40  years.  From  CQ  to  7.?  lo 
VHFer  m  BYTE  to  KILOBAUD,  and  like 
ihaL  You  are  Uierefore  m  large  part  respon- 
sible for  my  technical  education,  had  atii- 
lude  about  government  boondoggles, 
contempt  for  the  ARRL  ''C  W  Forever '  atti- 
tude, and  tendency  toward  independent 
thought.  Thank  you.  I  never  took  the  time 
10  similarly  thank  John  Campbell  and  1  re- 
gret it.  Thankfully,  I  did  manage  to  let  my 
old  friend  Don  Stoner  know  how  much  I 
had  learned  from  him  before  he  tripped  off 
this  mortal  coik  But  I  digress  .,, 

It  now  seems  that  abtuii  35  years  after 
most  cognizant  beings  had  cgiic hided  ihat 
the  ARRL  '^CW  Forever"  crowd  were  a 
grotip  of  irralionak  elitist  spoilsports,  the 
FCC  has  finally  come  to  the  same  conclu- 
sion. And  now^  [o  my  everlasting  amuse- 
ment, 1  lind  that  my  despised  Technician 
Class  ticket,  obtained  through  a  volunteer 
examiner  during  my  prc-1960  Navy  days, 
has  metamorphosed  inio  a  General  Class  by 
act  of  God.  Soiry.  Act  of  FCC-  Katl^a  would 
be  so  proud  of  me. 

Don' I  get  me  wrong,  I  love  CW.  Some  of 
my  best  friends  and  relatives  use  it.  But.  as 
I  told  Stoner  years  ago,  CW  is  like  many 
other  perversions:  Best  practiced  in  [he  dark. 
Alone. 

It  was  wise  of  the  FCC  and  ARRL  lo  keep 
me  with  my  lowly  Technician  Class  ticket 
frojii  enjoying  (if  that's  the  word)  the  HF 
spectrum  all  these  years.  My  congenital  dis- 
interest in  learning  to  copy  CW  at  warp 
speed  is  obviously  a  sign  that  f  am  unfit, 
unclean,  and  perhaps  too  braiji-damaged  lo 
be  peniiiitcd  to  pollute  the  precious  HF  air- 
ways. I  have  had  to  console  myself  with  the 
lesser  tliriils  of  designinii  and  buildine  com- 
munications  equipment  which  ranges  in  fre- 
quency iTom  160  kHz  to  24  GHz,  digital 
toys  lo  enhance  tny  limited  ijitellcci  (remem- 
ber die  Cosmac  Elf?),  and  start  a  busijiess  or 
I  wo  in  my  garage. 

Imagine,  if  you  walk  how  vastly  different 
my  miserable,  unproductive  life  might  have 
been  had  I  but  accepted  the  wisdom  of  the 
ARRL,  buckled  down,  and  "got  that  old 
code  speed  up."  Hell.  1  might  be.  even  now. 
swishing  my  VFO  across  some  75  meter  net 
which  dares  to  let  people  express  honest 
differences  of  opinion.  Or  arguing  endlessly 
aboul  just  who  is  actttaliy  '\)n"  the  net, 
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I've  seen  the  light,  Wayne.  I  swear  that  I 
shall,  now  that  the  FCC  has  seen  fit  to  iirant 
me  this  HF  access  in  spite  of  my  miserable 
CW  record,  make  every  effort  to  alter  my 
behavior,  1  shall  never  again  actually  htiikl 
my  own  equipment.  I  will  prattle  endlessly 
about  the  details  of  technology  1  clearly  do 
not  understand.  Preferably  on  some  ''old- 
timers'*  net.  1  will  strive  to  convey  to  all  and 
sundiy  that  L  as  an  FCC -certified  HF  op- 
erator, am  now  a  member  of  that  elite  cadre 
of  hams  who  knew  what  it  was  like  in  the 
''old  days."  You  know.  Back  w^hen  ALL 
hams  were  true  technology  experts.  When 
ALL  hams  could  copy  25  wpm.  Through 
sununcr  static.  Uphilk  Both  ways.  Through 
two  feet  of  snow.  Sigh  .,, 

How  I  miss  people  like  K 1 CLL.  W 1 OOR 
WIFZJ,  K20RS  atid  W6TNS,  They  have 
been,  through  your  magazines  (and  others. 
I  admit  it),  my  teachers  and  mentors. 

My  interestinamateurradio  dates  to  1948 
when  I  fiisl  built  a  radio  using  a  MELO- 
MTTE  radio  crystal  gleaned  from  the 
microtype  in  the  back  of  r  Boy's  Life  maga- 
zine- Since  that  time.  T  have  watched  as  tech- 
nology that  can  oniv  be  described  as  maeic 
(Clark's  Law)  has  been  incorporated  into 
evervdav  life.  Fve  even  contributed  mv 
share  to  thai  trend  through  my  years  as  a 
designer,  And,  like  you,  I  have  railed  at  ihe 
idiocy  of  an  entrenched  and  foolhardy  grtjup 
of  elitists  who  have,  through  their  intransi- 
gent and  selfish  insistence  that  high-speed 
CW  be  used  as  a  criterion  to  obtain  a  **rcal" 
ham  ticket,  killed  the  hobby  that  fve  loved 
all  my  life. 

The  move  to  de-emphasize  CW  as  a  fil- 
ter into  ham  radio  is  certainly  k^ng  overdue. 
And.  alUiough  I  hope  not,  probably  too  late. 

Keep  up  the  good  fight,  Wayne.  We  need 
you  NOW^  more  than  ever. 

Kenneth  E.  Stone  W7GFH,  Cherry  vale 

KS.  I  read  with  interest  the  ''Cold  Fusion, 
Hot  Speculation''  food  for  thought  article 
in  die  August  issue  of  7i,  and  I  have  given 
it  much  thought.  My  firsi  impression  w^as 
that  it  was  a  misplaced  Apnl  article.  My  next 
thought  was  wondering  if  the  author  put 
more  knowledge  into  his  consultation  with 
physicists  and  chemists  than  the  article  in- 
dicated about  his  knowledge  of  physiology 
and  metabolism. 

The  relation  between  work  and  food  me- 
tabolism has  been  very  thoroughly  studied 


I  for  generations  from  many  aspects.  There 
are  no  magic  or  mystery  energies  involved. 
It  is  like  all  other  energy  balances  — 
straightforward  and  unambiguous.  Consider 
the  "horse  sense"'  item.  I  don't  have  the  ex- 
act figures  for  the  horse,  but  a  couple  of 
ways  oj  looking  at  it  show  how  wrong  the 
author  is-  It  has  been  determined  that  a  .sol- 
dier doing  jungle  marching  will  use  or  ex- 
pend about  0. 1  Kcal  per  kg  per  minute.  The 
horse  is  certainly  as  efficient  as  the  soldier, 
and  likely  more  so,  so  the  typical  riding 
horse  of  600  kg  would  expend  about  3600 
Kcal  per  hour  That  is  equivalent  to  metabo- 
lizing only  32  oz  of  carboliydrates  and  pro- 
tein  or  14  oz  of  fat  per  hour.  Looking  ai  it 
another  way,  suppose  the  horse  were  ex- 
pending energy  at  the  rate  of  one  horse- 
power (what  else?).  That  is  equivalent  to  640 
Kcal  per  houn  That  can  be  obtained  from 
5.6  oz  per  hour  of  carbs  or  protein  or  2.5  oz 
of  fat  per  hour.  It  has  been  found  from  ac- 
tual measurements  that  optimally  loaded 
muscle  is  25  to  30  percent  cfficienk  about 
the  same  as  a  gasoline  engine.  At  25%  effi- 
ciency the  horse  would  require  22.6  oz.  per 
hour  of  carbs  or  protein.  This  is  pretty 
darned  close  to  the  soldier  w^ay  of  looking 
at  the  problem.  This  kind  of  problem  is  old 
hat  and  there  just  aren't  any  mysteries  in  il! 
Beware  of  "horse  sense'! 

The  energy  to  climb  stairs  has  been  labo- 
ratory-measured. For  me  to  climb  2.6  meters 
would  require  me  to  metabolize  2.88  Kcal 
or  L39  grams  of  carbohydrate.  My  increase 
in  potential  energy  at  the  new  altitude 
amounts  to  0.49  Kcal.  This  works  out  for 
mc  lo  be  \1%  efficient.  This  answer  is  cer- 
tainly within  reason  considering  optimally 
loaded  muscle  may  he  only  25%  efficient. 
No  mysteries! 

As  for  the  birds,  they  don't  fly  all  those 
miles  t>n  a  handful  of  bugs.  They  store  up 
plenty  of  fat,  and  fat  has  essential  I y  the  same 
fuel  value  as  gasoline  or  dicsel.  There  are 
no  mysterious  energies  involved.  It  is  a  fact 
that  the  oxidation  of  a  tuck  such  as  a  carbo- 
hydrate, to  carbon  dioxide  and  water  yields 
exactly  the  same  amount  of  energy  no  mat- 
ter whether  the  oxidation  takes  place  in  a 
fiame  or  slowly  in  animal  metabolism. 

As  for  cold  fusion,  it  seems  wo  one  knows 
whetlier  it  does  or  doesnH  work.  Whatever  tlie 
end  results,  there  will  not  be  any  mysterj'  to 
it, 

Contmned  on  page  58 


HIGH  QUALITY  VHF&UHF 
EXCITER  &  RECEIVER  MODULES 


FM  EXCITERS: 

Rated  for  continuous  duty,  2W  continuous  duty  output 

T301  Synthesized  VHF  Exciter:  for  various  bands 
139-1 74MHz,  216-226  MHz.  Dip  switch  freq  setting, 

•  Kit  {ham  band  s  Q{^hf}  .,$103     ( TCXO  Opti  O n  $4  0) 

.  Wired/tested,  inct  TCXO.  $189 

T304  Syntheslzecf  UHF  Exciter 
various  bands  400-470  MHz. 

•  Kit  (44Q-4SO  ham  bar>a  Ofilyj 

inci TCXO.  ,$149 

•  Wired/tested.  $189 
CRYSTAL  CONTROLLED: 

•  TA51;  for6M,2M.  220  MHz 

•  TA451:  for  420-475  MHz 


R121  AVIATION  RECEIVER 


ktt$99,w/t$ie9 
ktt$99,w/t$169 


•  TA901:  for  902-928  MHz.  (0.5 W  out) w;t$169 

VHF  &  UHF  POWER  AMPLIFIERS. 

Output  levels  from  lOWto  100W Starting  at  $99 

FM  RECEIVERS: 

V&ry  sensitive -0. 2p  V. 

Superb  sefectfvity,  >  iOQ  dB  down  at  ±12  kHz,  best 

avaiiable  anywhere,  flutter-proof  squeich. 

R301  Synthesized  VHF  Receiver:  various  bands 
139-174MHZ.  216-226  MHz. 

•  Kit  (ham  bands  only^   .Onty  $139      (TCXO  Option  $40) 

«  Wired/tested  .1209 
(includes  TCXO) 

R304  Synthesfzed  UHF  Receiver: 
various  bands  400-470MHz. 

•  Kit  (440-450  ham  band  only) 

ind  TCXO  ., $179 
.  Wired/tested... $209 

CRYSTAL  CONTROLLED: 

•  RiaO  RCVR.  For  46-54,  72-76,  140^175.  or  216-225 

MHz.  .:.., ..„;„;.^„;...,.,  kit  $129,  w/t  $189 

-  R144   RCVR,      Like   R100,   for   2M,   with   helical 
resonator  in  front  end kit  $159^  wtt  $219 

•  R451  RCVR,  for  420-^475  MHz,     Similar  to  R100 
above kit  $129,  w/t  $189 

•  R901  RCVR,  902-928MHZ  .........kit  $159.  w/t  $219 


Exciting  new  AM 

receiver  for  the 

118-137  MHz  aircraft  band. 

»  Ideat  for  monitoring  at  small  airports. 

•  Allows  pilot  control  of  runvifay  ijghting, 

•  Higli-quaEity  ELT  monitor  to  detect  and  locate 
downed  aircraft. 

•  Dip  swJtcii  frequency  selection. 

•  Superior  sensitivity  and  selectivity. 

R121  Receiver  module  wired/tested  ....,       $209 

R121  Receiver  in  A97  cabinet $299 


LOW  lUOISE  RECEIVER  PREAMPS 


LNY-(  )  ECONOMY  PREAMP      only 

$Z9/w&t 
Miniature  MOSFET  Preamp. 

Low  noise  figure, 
Avaiiable  for  various  bands 
from  28  to  450  MHz, 


LNP-(  )  PRESELECTOR  ONLYS39/w&t 

*  Eliminate  i ntef mod  f 


•  Low  noise  preamp 

•  Sharp  3 -section  filter 
«  Available  for  bands 

from  137  to  170  MHz. 


k^fRp'^- 


hJ 


k^ 


A.  ^^  ^ 


Uc 


LNG-(  )  GaAsFET 
PREAMP 

STILL  ONLY  $59,  wired/tested 

Avalisble  for  28-30,  46-56,  137-152. 
152-172,  210-230,  400-470,  and  800-960  MHz  bands. 


SUBAUDIBLE  TONE  EniCQOERIDECODER         WEATHER  FAX  RECEIVER 


A0^^i 


Access  all  your  favorite 
closed  repeaters! 

•  Encodes  sll  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  switch  selection. 
«  Decoder  can  be  used  to  mute  receive  audio  and  is 
optimized  for  inslatlation  in  repeaters  to  provide  closed 
access.  High  pass  filter  gets  rid  of  annoying  rcvr  buzz. 

•  TD-5  CTCSS  Encoder/Decoder  Kit now  onCy  $39 

•  TD-5  CTCSS  Encoder^Decoder  Wired/tested..... ...$SB 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  thousands  on 
nev\/  transceivers  for  each  bandl 

*  Convert  vhf  and  uhf  signals 
to  &  from  10M. 

•  Even  If  you  dont  have  a  tOM  rig.  you  can  pick  up 
very  good  used  3(mtrs  &  rcvre  for  next  to  nothing, 

•  Receiving  converters  (shown  above)  aval  (able  for 
various  segments  of  6M,  2M.  220.  and  432  MHz. 

*  Rcvg  Conv  Kits  from  S49,  wired/tested  units  only  599. 


Transmitting  converters  for 
2M,  432  h^Hz, 

Kits  only  $89  vhf  or  $99  uhf. 
Power  amplifiers  up  to  50 W. 


Join  the  fun.  Get  striking 
images  directly  from  the 
weather  sate  Mites  I 

A  very  sensitive  wideband  fm 
receiver  optimt^ed  forNOAA 
APT  &  Russfan  Meteor  weather  fax  on  the  137MHz  band. 

Covers  ali  5  sateltrte  channels.  Scanner  circuit  &  recortJer 
control  allow  you  to  automatically  capture  signals  as 
satellites  pass  overhead,  even  while  away  from  home. 

Sea  product  review  with  actuaE  satetlite  pictures  In  June 
1999  QST.  along  with  infp  on  software  and  antennas. 

•  R139  Receiver  Kit  less  case  ..i.„.„............ $159 

•  Rt39  Receiver  Kit  with  case  and  AC  power  adapter  $189 

•  R1 39  Receiver  w/t  in  case  with  AC  power  adapter  ...$239 

•  Internal  PC  Demodulator  Board  &  Imaging  Software  S289 

•  Turnstile  Antenna  ., , , ...$135 

.  Weather  Satellite  Handbook  ...„ ......„,„.. S20 


WWV  RECEIVER 


Get  time  &  frequency  checks 

wUtiiout  buying  muitiband  hi 

fcvr.  Hear  solar  activity  reports 

affecting  radio  propagation. 

Very  sensitive  and  selective 

crystal  controlled  superhet.  dedicated  to  listening  to  WWV 

on  10  MHz.    Performance  rivals  the  most  expensive  rcvrs. 

♦  RWWVRcvrkltPCBonly... $59 

•  RWWV  Rcvr  kit  with  cabl,  spkr,  &  12V(te  adapter    „ $89 


*  RWVW  Rcvr  w/t  \n  cabt  vwth  spkr  &  adapter 


$129 


Get  rtiore  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full 
autopatch  ani^  many  versatile  dtmf  remote 

control  features  at  less  than  you  might  pay  for 
a  bare  bones  repeater  or  controller  alone! 


•  kit  stil!  only  $1095 

•  facta  fy  assemblect  stitt  only  $129S 

SO-M,  145.174,  2-n-£33,  420-475  MHi. 

^  FCC  typa  dccfrpLtd  for  CDmmerct^l  sejvfce  in  ISO  £  4 &Q  UHz  bands 

Digital  Voice  Recorder  Option.  Allows  message  up 
to  20  sec.  to  be  remotely  recorded  off  tine  air,  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id,  or  both  Great  for  making  club 
announcements!  only  $100 

REP-200C  Economy  Repeater.     Real -voice  ID.  no 

dtmf  or  autopatch. .Kit  only  $795,  w&t  $1195 

REP-200N  Repeater.  Without  controlier  so  you  can 
use  your  own.  Kit  only  $695,  w&t  $995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world's  most 

complete    line    of    modules    for  /■Pffl^J^jt^ 

making  repeaters,    In  addition  to  ./"^f^^^JBi 

exciters,  pa's,  and  receivers,  we  q^-'^^-^s^ 

offer  the  following  controllers,  "  ^     ^ 

COR -3.  fnexpensive.  flexible  COR  module  with  tinners. 
courtesy  beep,  audio  mixer only  S49/kit,  $79  w/t 

C  Wl  D-2.    E  prom-contro  I  ted  I  D'er o  n  ly  $  54/  kit ,  $79  w/t 

DVR-1.    Record  your  own  voice  up  to  20  sec.    For  voice 

id  or  playing  club  announcements $59/klt,  $99  w/t 

COR-4.  CompEete  COR  and  CWID  alt  on  one  board  ID 
in  eprom.  Low  power  CMOS only  $99/hlt,  $149  w/t 

COR'6.  COR  with  re  a  Invoice  id.  Low  power  CMOS,  non- 
ve  latEla  m  emory .    kit  only  $99.  w/t  only  $  1 49 

COR-5.  fjR  coniroller  with  autopatch,  reverse  ap,  phone 
remote  control,  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP'200  Repeater $379  w/t 

AP-3.  Repeater  autopatch.  reverse  autopatch,  pinone  line 
remote  control.  Use  with  TD-2- .,, kit  $69 

TD-2,  Four- digit  DTMF  deooderfcontroHer  Five  latching 
on-off  functions,  toti  caSI  restrictor.  kit  $79,  w/t  $129 

TD^.      DTMF  controller  as   above   except  one   o^^:^ff 

function  and  no  toll  call  restrtctor w/t  $B9 


WEATHER  ALERT  RECEIVER 


V 


A  sensitive  and  selective 
professional  grade  receiver  to 
monitor  critical  NOAA  weather 
broadcasts.  Good  reception 
even  at  dfstances  of  70  miles  or 
more  with  suitable  antenna.  No 
comparison  with  ordinary  consumer  radios! 

Automatic  mode  provides  storm  watch,  alerting  you  by 
unmuting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alerl  tone  is  broadcast.  Crystal 
controlled  for  accuracy;  all  7  channels  ( 162.40  to  162.55) 

Buy  just  the  receiver  pcb  module  in  kit  fomi  or  buy  the  kit 
with  an  attractive  metal  cabinet,  AC  power  adapter,  and 
built- in  speaker,  Also  available  factory  wired  and  tested. 

RWX  Rcvr  kit,  PCB  only 179 

RWX  Rcvr  kit  wEth  cabinet,  speaker,  a  AC  adapter (99 

RWX  Rcvr  wiredftested  in  cabinet  with  speaker  &  dciapter. $139 


Buy  at  fow,  factory-direct  net  prices  and  save! 

For  connplete  info,  call  or  write  for  complete  catalog. 

Order  by  maiL  email,  or  phone  la-iz,  i-s  eastefn  timej. 

Min,  $6  SSiH  charge  fof  1  '  lt>.  plus  addl  weight  &  insurance. 

Use  visa,  MC,  Discover,  check,  or  UPS  C.O.D- 


rfiasaai 


See  SPECIAL  OFFERS  and  view 
complete  catalog  on  our  web  site; 

www.hanitroriic5.coni 

email:  jv@hamtronicsxom 


Our  38"*  Year 


ronics,  inc 


65-D  lUloLiI  Rd;  Hilton  NY  14468^9535 
Phone/fax:  716-392-9430 


John  Pivnichny  N2DCH 
3824  Pembrooke  Lane 
Vestal  NY  13850 


Build  This  IPS  Test  Set 

A  receiver's  third  order  input  intercept  point  is  more  than  just  a  mouthful 


Receivers  for  shortwave  and  amateur  use  need  to  be  able  to  hear  weak  signals  without 
creating  distortion  from  adjacent  strong  ones.  In  a  poorly  designed  receiver,  distortion 
can  completely  override  and  mask  out  a  desired  but  weak  station.  One  number  in  a 
receiver's  spec  sheet  that  tells  you  just  how  good  it  is  in  preventing  distortion  is  the  third 
order  input  intercept  point  —  IP3.  But  what  does  that  mean?  And  how  is  it  measured? 


Any  circuit  handling  more  thun 
one  signal  will  create  some 
distoriiun.  If  ivvo  steady  radio 
frequency  signals  ai.  say>  14.060  kHz 
and  14,080  kHz,  enter  the  antenna  ter- 
minals of  a  receiven  then  by  tuning  the 
receiver  we  can  separate  and  ideniily 
these  two  signals  at  two  points  on  the 
tuning  dial.  He  woven  due  to  non- 
linearities  within  the  rcceiver\s  cir- 
cuits, there  will  ubo  be  weaker  signals 


found  at  14,040  kHz  and  14,100  kHz. 
Where  did  these  come  from?  The  two 
weaker  signals  are  called  ihird  order 
distortion  pruducls.  If  you  are  trying  to 
listen  to  a  weak  station  at  14J)40  kHz, 
you  might  nut  be  able  to  hear  it  be- 
cause the  di  sum  ion  product  generated 
in  the  receiver  ilself  could  be  stronger 
than  the  fstation  you  are  trying  to  hear, 
No  amount  of  tuning  or  IF  filtering  can 
separate  the  distortion  product  from 


the  desired  signal.  It  sits  right  on  top  of 
what  you  want  to  hear, 

Nonlinoariiies  in  the  receiver's  RF 
amplifier  and  mixer  circuits  create 
harmonics.  The  second  harmonic  of 
14.060  mixes  with  14,080  to  produce 
14,040  kH/-  Likewise,  the  second  har- 
monic of  14,080  mixes  with  14.060  to 
produec  14,100.  The  mixing  can  occur 
in  the  receiver's  mixer  circuit  or  even 
in  the  RF  amplifier  Remember,  non- 
linear devices  make  good  mixers. 

Understanding  IP3 

The  top  line  in  ihe  graph  of  Fig*  1 
shows  the  output  versus  input  level  of 
a  mixer  circuit*  Mixers  have  two  in- 
puts, In  this  case,  the  input  on  the 
graph  is  the  signal  input.  The  oscillator 
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input  is  held  at  a  constant  level.  Both 
scales  are  measured  in  units  of  dBm  or 
power  in  dB  above  one  milliwatt.  We 
see  that  the  mixer  has  a  gain  of  10  dB 
and  can  handle  signals  up  to  about  1 0 
dBm  (10  milliwatts)  at  the  input  and 
then  flatten  out  The  line  has  been  arti- 
ficially extended  to  higher  levels  with 
dots,  but  note  that  the  mixer  does  not 
operate  at  the  dotted  points. 

Suppose  two  equal  strength  signals 
arc  fed  into  the  mixer  Each  one  has 
the  level  shown  on  the  horizontal 
scale.  Then  there  will  be  two  outputs, 
each  one  having  a  level  equal  to  the 
vertical  scale  as  read  using  the  top  line 
of  Fig,  1.  In  addition,  there  wilt  be  the 
two  weaker  IP3  distortion  product  sig- 
nals. The  level  of  each  IP3  signal  at  the 
mixer  output  is  shown  by  the  lower 
line  in  Fig,  1,  You  immediately  notice 
that  the  slope  of  the  lower  line  is  three 
times  that  of  the  upper  line.  This  is  the 
way  distortion  products  usually  work. 
Again  the  lower  line  has  been  artifi- 
cially extended  by  a  dotted  line. 

The  point  at  which  these  two  dotted 
lines  cross  is  called  the  IP3  point.  The 
corresponding  level  on  the  horizontal 
axis  is  called  the  input  IP3  level  and 


Fig,  3.  Hybrid  combiner  schemanc. 


the  corresponding  vertical  axis  level  is 
called  the  output  IP3  level.  When  a 
spec  sheet  does  not  specifically  indi- 
cate which,  it  is  usually  referring  to  the 
input  IP3  leveL 

When  comparing  two  mixer  circuits, 
the  higher  the  input  IP3,  the  lower  the 
distortion  products  will  be.  A  good 
mixer  has  a  high  input  IP3  poinL  Keep 
in  mind,  however,  that  the  mixer  is  not 
capable  of  operating  at  the  IP3  point. 
It's  just  a  way  of  comparing  two  mix- 
ers. The  mixer  can  only  reasonably 
handle  signals  up  to  the  point  at  which 
the  output  flattens  out,  called  the 
compression  point. 

How  is  IP3  measured? 

In  order  to  measure  the  IP3  point  of 
a  circuit,  you  need  to  inject  two  fairly 
strong  independent  signals  into  the  cir- 
cuit. They  need  to  be  strong  enough  to 
create  measurable  distortion  products. 

The  signals  also  need  to  be  com- 
bined without  creating  distortion  be- 
fore they  get  to  the  circuit  under  test. 
One  good  circuit  for  producing  a  sig- 
nal is  shown  in  Fig.  2.  A  circuit  board 
pattern  is  shown  in  Fig,  4,  Component 
locations  are  shown  in  Fig.  5  and 
Photo  B.  A  crystal  oscillator  with  a 
high-Q  tank  circuit,  and  low  loading 
on  the  crystal,  generates  a  clean  signal 
with  low  phase  noise.  Inductor  lA  has 
a  Q  of  over  250.  See  the  Radio  Com- 
ponents Handbook  for  more  informa- 
tion on  constructing  high-Q  inductors. 
A  JFET  transistor,  J305,  is  used  in 
the  circuit.  An  MPF102  would  be  an 
acceptable  substitute. 

An  emitter  follower  using  a  2N3904 
NPN  transistor  isolates  the  oscillator 
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Fig.  4.  Printed  circuh  partem  for  generator  (100%). 
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Fig,  5.  Generator  component  locations. 


circuit  from  any  load  variations  ihai 
might  modulate  the  oscillator  and 
cause  distortion. 

A  final  power  amplifier  circuit  is 
configured  using  trimpnts  PI  and  P2  to 
provide  an  exact  50  ohm  output  at  a 
level  of  6  dBm* 

Set  for  50  ohm  output 


Negative  feedback  in  the  power  am- 
plifier circuit  provided  by  the  510  ohm 
resistor  means  that  the  output  imped- 
ance is  dependent  on  the  input  imped- 
ance. Trimpoi  PI  is  adjusted  first  for 
a  50  ohm  output,  A  higher  value  of 
PI  produces  a  lower  outpul  imped- 
ance, I  used  the  setup  shown  in 
Phuto  D,  An  MFJ-259  SWR  analyzer 


Photo  B.  Sij^nal  generator  board  with  components, 
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Phoia  C  Hybrid  cotnbiner. 


Fig,  6.  Printed  circuit  pattern  for  hybrid 
combiner  (100%^. 

set  for  14,070  kHz  measures  the  out- 
put impedance.  Supply  voltage  must  be 
applied  to  the  power  amplifier  and  emit- 
ter follower,  but  the  etysial  oscillator 
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Fig,  Z  Hybrid  combiner  compcment  kx:ations. 


Photo  D,  Setting  the  output  impedance. 


Photo  E,  Setting  the  output  level. 
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Photo  l\  Cifcuii  bgards  mpimted  in  box. 

must  be  disabled.  You  can  disable  it  by 
removing  iht?  crystal  or  by  temporarily 
shorting  the  crystal  leads  together. 

Next,  insert  the  crystal  and  adjust 
the  36  pF  trimmer  in  parallel  with  Tl 
until  a  signal  appears  at  the  output. 
Tlie  36  pF  trimmer  in  series  with  the 
crystal  can  be  adjusted  to  set  the  exact 
frequency.  Then,  as  shown  in  Photo  E, 
P2  is  adjusted  for  a  6  dBm  output  into 
a  50  ohm  load.  The  dBm  meter  de- 
scribed in  the  November  1995  issue 
of  Electronics  Now  can  be  used  to 


Photo  G,  Couipk'ted  test  set. 
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Table  /,  Parts  list.  A  complete  kit  of  parrs, 
including  two  generators,  combiner,  and 
drilled  case,  is  availai?le  for  $60  plus 
$4.50  shipping  from  Unicorn  Electronics, 
Valley  Plaza  Drive,  Johnson  City  NY 
13790:  (800)  221-9454;  [www.wiicornelex. 
com}.  Kits  for  the  dBm  meter  and  step  at- 
tenuator  are  also  avmlahte  from  Unicorm 
A  set  (3)  of  etched  and  drilled  circuit  boards 
for  the  IPS  test  set  is  available  for  $MX 


measure  the  level.  You  will  also  need  a 
step  attenuator,  such  as  the  one  de- 
scribed in  the  April  1 999  issue  of  Elec- 
tronics Now,  to  drop  the  6  dBm  level 
down  to  where  the  dBm  meter  can 
read  it.  Note  that  a  50  ohm  low-pass 
filter  LI  and  the  two  220  pF  capacitors 
in  tlie  output  reduce  any  harmonics  on 
the  signal.  The  6  dBm  level  should  be 
measured  after  the  signal  passes  through 
the  low-pass  filter. 

Two  such  circuits  are  nLeeded,  with 
crystals  20  kHz  apart.  To  prevent  any 
interaction  bet w^een  them  via  the  power 
supply,  it  is  best  to  power  them  sepa- 
rately using  battery  packs.  Two  packs 
of  eight  A  A  cells  each,  as  shown  in  the 
photos,  is  satisfactory. 

Hybrid  combiner 

The  two  signals  must  be  combined 
before  injection  into  the  test  circuit. 
The  6  dB  hybrid  50  ohm  combiner 
using  a  ferrite  transformer  shown  in 
Fig,  3  works  well.  A  circuit  board  is 
shown  in  Fig,  6.  Component  locations 
are  shown  in  Fig,  7  and  Photo  C.  Note 
that  this  circuit  must  be  fed  with  two 
50  ohm  sources  and  he  terminated 
with  a  50  ohm  load.  Both  generators 
must  be  powered  on  for  the  levels  to 
be  con^ecL  Each  signal  will  be  at  0 
dBm  at  the  output.  ■■^. 

Building  the  test  set 

A  complete  te^t  set  consists  of  two 
generators  and  a  hybrid  combiner  All 
three  can  be  included  in  a  single 
shielded  box  as  shown  in  Photo  F.  For 
those  who  prefer,  a  complete  kit  is 
available.  See  the  parts  list,  Table  1. 
The  completed  IP3  Test  Set  is  shown 
in  Photo  G. 

Making  the  measurement 

Photo  A  shows  a  typical  test  setup. 


For  each  signal  cfenerator; 
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1 
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36  pF  trimmer  cap  (purp  e) 

1 

30  pF  silver  mica 

1 

180  pF  silver  mica 

2 

220  pF  ceramic 

1 

crysta  ,  14060  or14080  kH2 

1 

J  305  FET 

2 

2N3904  NPN  transistor 

1 

T37-6  powder  iron  core  (sma    yelow), 
wind  with  12T  #22  wire  (orange),  use  7" 

1 

1 

T50-6  powder  iron  core  (Earge  ye!  ow), 
wind  primary  21 T  #22  w  re  (orange),  use 
15";  wind  secondary  3T  #22,  use  3" 

1 

FT23-43  ferrite  core  (smal  black),  wind 
with  7  bifi  ar  turns  #26  wire  (green),  use 
two,  5"  eacli 

li 

Circuit  board 

For  the  hybrid  combiner: 

3 

51  n 

1 

Fl 23-43  ferrite  core  (sma   black),  wind 
witli  to  bifilar  turns  #30  wire  (small 
orange),  use  two,  7"  each 

1 

Circuit  board 

For  the  cas^; 

1 

Hammond  t411ISJ  utiity  box,  5  x  3  x  2,2" 

1 

BNC  chass  s  mount  connector 

2 

1/4'"  grommets 

2 

Battery  snaps 

6 

4-40  pan  Inead  machine  screws  3/8"  org 

24 

4-40  hex  nuts 

A  step  attenuaUir  is  used  between  the 
IP3  test  set  and  the  receiver  to  be 
tested.  In  the  photo,  the  receiver  is  my 
Kenwood  TS-830S  transceiver.  An  old 


Input  IPS  (dBm) 

Rating 

>10 

Outstanding 

010  10 

Very  good 

-10  too 

Good 

-20  to -10 

Fair 

<-20 

Poor 

Table  2*  Rating  /990s-era  receivers. 


product  review  in  257  lists  an  average 
IP3  at  14  MHz  as  -9  dBm. 

Connect  up  the  batteries  and  locate 
the  two  crystal  oscillator  signals.  These 
signals  will  be  extremely  strong  and 
you  will  need  to  switch  in  some  at- 
tenuation to  get  a  reasonable  reading 
—  say  S9  levels  for  the  distortion 
products.  The  two  input  signals  will  be 
much  stronger.  Now  tune  to  one  of  the 
1P3  distortion  product  frequencies  and 
note  the  signal  level  on  the  receiver  S- 
meter.  Tune  back  to  one  of  the  crystal 
oscillator  frequencies  and  switch  in 
additional  attenuation  until  the  signal 
level  is  the  same  as  the  distortion  prod- 
uct signal  was.  1P3  is  then  calculated 
from: 

1P3  =  Original  Signal  Level  +  0.5  x 
Additional  Attenuation 

The  original  signal  level  is  0  dBm 
minus  any  attenuation  you  started  with 
on  the  step  attenuator.  Note  that  this 
procedure  measures  input  IP3  but  not 
output  IP3. 

For  my  measurements  of  the 
Kenwood  receiver,  I  used  36  dB  at- 
tenuation to  produce  two  distortion 
signals  at  S7  on  the  receiver's  signal 
strength  rrieter  Then,  tuning  to  one  of 
the  generator  frequencies,  an  addi- 
tional 52  dB  was  required  to  reduce 
this  signal  to  S7.  From  the  previous 
equation,  then: . 

IP3  =  -36  +  0.5  X  52  =-10  dBm 

which  agrees  approximately  with  the 
ARRL's  average  of  -9  dBm. 

From  my  experience,  I  would  use 
the  chart  in  Table  2  to  rate  1990S"Cra 
receivers.  Even  very  good  older  re- 
ceivers will  fall  further  down  on  the 
chart. 


With  this  test  set,  you  can  make  ac- 
curate IP3  measurements  of  your  re- 
ceiver's distortion  performance.  Good 
luck  with  the  building  and  with  the 
measuring! 

Further  reading 

"Build  a  Step  Attenuator,"  Electronics 
Now,  April  1999,  pp.  34-37;  correction, 
June  1999,  p.  7, 


"dBm  Meter,"  Electronics  Now, 
November  1995,  pp.  112-113,  158-159, 

Ladder  Crystal  Filters,  John 
Pivnichny  N2DCH,  MFJ,  Starkville 
MS,  1999, 

''Product  Review:  Kenwood  TS- 
830S,"  QSZ  May  1981,  pp.  38^0. 

Radio  Components  Handbook, 
Guido  Siiva  I2E0,  MFJ,  Starkville 
MS,  1998. 
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Hugh  Wells  W6WTU 

1411  18th  Street 

Manhattan  Beach  CA  90266-4025 


Inside  Digital  TV/VCR  Tuners 


Pali  3:  Data  receiver  for  ie  sting. 


The  discussion  on  digital  TV/VCR  tuners  is  in  seven  parts  with  the  first  part  covering 
the  two  types  of  digital  tuners  and  their  requirements.  A  short  discussion  was  provided 
regarding  how  the  synthesizer  is  used  within  the  tuner  for  controlling  the  local 
oscillator  (VCO).  Part  two  discussed  the  data  transmitter  that  I  built  to  control  and 

study  the  digital  tuner. 


While  building  ihe  data  irans- 
mitter  to  be  used  in  control- 
ling a  digiial  mnen  ii  be- 
came obvious  ihal  a  meiliod  was  re- 
quired lo  "obsene"  and  test  ihe  data 
iransniitter.  The  solmiun  was  to  develop 
a  data  receiver  that  would  dri\^e  a  series 
of  LED's  displaying  Llie  tuner's  data 


control  bits  sent  by  the  transmitter. 
Sending  data  into  a  digital  tuner  is  illu- 
sive  because  the  tuner  normally  provides 
no  direct  feedback  of  ^what's  happen- 
ing." Although  the  receiver  isn't  a  neces- 
sary part  of  tlie  lest  and  data  set,  it 
provides  visual  feedback  lo  the  operator 
of  what  has  been  sent  to  the  digiial  tuner 
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Fig.  L  Block  diagram  of  the  data  receiver.  Each  shift  register  drives  eight  LEDs. 
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The  theory  beliind  the  data  receiv  er 
is  shown  as  a  hloclc  diagram  in  Fig,  L 
Data  flow  through  the  circuit  is  shown 
by  the  arrow  paitem.  Data  from  the 
transmitter  is  clocked  into  three  cas- 
caded shift  registers  having  8  bits 
each.  Each  of  the  24  register  bits  has 
an  output  thai  drives  an  LED  indicat- 
ing the  status  of  the  register  bit.  Only 
one  LED  driver  is  shown  in  the  fig- 
ure, but  there  are  eight  identical  driv- 
ers for  each  register  bit  iti  the  actttM 
data  receiver.  Displayed  data  in  ihe 
registers  is  cleared  manually  with  a 
push-bulton. 

The  circuit  for  the  receiver,  shown  in 
Fig.  2,  uses  three  cascaded  74HC164 
sliift  registers.  Again,  TTL  74164  ICs 
were  used  in  the  initial  design,  and 
tliey  worked  just  fine  = —  that  is,  until 
certain  data  patterns  .appciu'ed  that 
would  izlitch  and  turn  off  portions  of 
the  display.  The  use  of  the  74HC164 
solved  the  problem  without  further  er- 
ror. Troubleshooting  of  the  gliich  con- 
dition failed  to  sho%N  up  where  the 
problem  was  occurring,  hut  use  of  the 
74HC 1 64  part  resolved  die  problem. 

The  74HC164  was  selected  for  the 
receiver  application  because  it  is  a  se- 
rial-data-in   and    a    parallel-data-out 
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Fi^,  2,  24-bit  serial  data  receiver.  Displays  data  sent  to  a  digital  T\^A/CR  tiiner. 


shift  register.  A  "1 "  bit  ai  a  register  lo- 
cation creates  a  HIGH  on  the  respec- 
tive output  pin  of  the  register. 

Then,  to  drive  an  LED,  a  switching 
transistor  was  used  as  an  LED  driver. 
While  in  operation,  it's  interesting  to 
watch  the  data  bits  move  through  the 
registers  as  the  appropriate  LEDs  il- 
luminate, making  it  clear  to  the  user 
as  to  what's  happening  relative  to  the 
data  being  sent  to  the  tuner. 


Packaging 

With  twenty- four  output  circuits  driv- 
ing twenty-four  LEDs,  the  mechanical 
space  requirement  for  them  became  ex- 
tensive. In  order  to  reduce  the  LED 
crowding,  the  narrow  flat  LED  package 
was  chosen  for  the  receiver  project.  TO- 
92  packaged  transistors  were  selected 
for  the  LED  driver  application  because 
they  would  stack  close  together.  I 
used  the  equivalent  of  the  2N4401 
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Fig.  3*  Componeni  placement  for  the  data  receiver 
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C1,2,  3 


LED  1-24 


U1,2,3 


SW1 


Mtsc. 


Parts  Lfst  for  the  Data  Receiver 


Z2Ql>  1/4  W  resislof 


4.7k  1/4  W  fesistof 


0  01  iiF  50  V  ceramic  capa^5ttOf  or  equiv. 


100-500  ^F  16  V  radiaf  capacitor  or  equiv 


Rectangular  LED  i color  is  optional) 


Red;  MoLser606  CMD  57123,  Digi-Key  P437^ND  (Panasonic  LN242RP) 


Green:  Mouser  606-CMD  54123,  Digi-Key  P438-ND  (Panasonic  LN342GP) 


2N4401  or  equiv.  TO-92  or  smaller  case  size 


74HC164  8'bit  shift  register  Mouser  S11-M74HC164.  Otgi-Key  296-2097-5'ND 


SPST  m omenta ry  push  switch,  any  type  avai fable 


fC  sockets 


Table  L  Paris  list  for  the  data  receiver. 

device  as  an  LED  driver,  but  almost 
any  NPN  transislor  yhuuld  work  well 
in  this  application  as  long  as  it  will 


fit  the  mechanical  spacing  available. 

Because  ihe  *teceived"  data  is  lo  be 
retained  in  the  display,  the  CLEAR 


line  is  operated  by  a  push  switch  lo- 
cated on  the  receiver  board.  Only  the 
data  and  clock  lines  are  connected  in 

parallel  with  ihe  data  transmitter  and 
the  digital  tuner. 

The  circuit  of  the  data  receiver  is 
fairly  simple  and  can  be  laid  out  easily 
on  a  printed  circuit  board  as  shown  in 
Fig,  3»  A  parts  list  is  shown  in  Table  1. 
Spacing  of  tlie  LEDs  and  driver  Lransis- 
tors  are  the  primary  controllers  of  the 
space  and  size  of  the  board.  Candying  a 
ground  to  the  transistor  eni liters  was 
accomplished  by  using  "Z"- wires  to 
transfer  ihe  ground  from  ihc  upper  side 
of  the  board  to  the  lower. 

With  the  exception  of  using  ihe 
74HC 1 64  shift  register,  the  remaining 
components  used  in  ihc  project  appear 
to  be  noncritical  as  to  value.  I  used  IC 
sockets  on  my  receiver  board  to  allow 
switching    of   chips    during    trouble- 


Fig.  4.  PCB  top  foil  side. 
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shooting.  No  appareni  problems  are 
introduced  ihrough  the  use  of  the 
sockets. 

Tused  discrete  resistors  on  my  receiver 
btuii  d,  but  widi  a  boai'd  design  chuiigc  it 
would  be  possible  to  use  resistor  packs. 
Some  board  real  estate  would  be  saved 
with  the  use  of  R-packs,  should  board 
size  be  of  concern. 

All  of  the  logic  is  on  the  circuit  side 
of  the  board,  leaving  the  top  side  of 
the  board  for  ground  plane.  Some 
power  circuits  and  jumper  wires  are 
carried  on  the  top  side  of  the  board  for 
convenience, 

A  small  momentary  push  switch  is 
installed  on  the  top  side  of  the  receiver 
board  and  is  used  for  resetting  the  dis- 
play when  it  is  deemed  desirable.  Re- 
setting of  die  display  has  no  effect  on 
the  data  sent  to  the  luner  as  that  is 


strictly  under  the  control  of  the  data 
transmitter. 

What's  next 

Part  four  in  this  series  on  digital  TV/ 
VCR  tuners  wiU  discuss  how  the  tuner 
is  to  be  controlled  and  tested.  The  nfih 
part  will  provide  a  BASIC  program 
that  may  be  used  for  the  decimal  to  bi- 
nary number  conversion,  since  the 
tuner  responds  to  a  binary  number  for- 
mat. Paits  six  and  seven,  the  last  sec- 
lions  of  this  series,  will  provide  a 
simple  technique  for  making  printed 
circuit  boards. 


Wliat  happens  if  you  gel  scared  half 
to  death  twice? 
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73  Tests  the  Drake  SW1 

Receiver 

Contact  your  dealer  now  to  get  one  while  you  can. 


My  first  exposure  to  shortwave  listening  came  during  tlie  summer  after  I  graduated 
from  elementary  school  My  dad  gifted  me  with  a  Zenith  Transoceanic  Portable 
Shortwave  Radio,  and  my  summer  before  beginning  high  school  was  spent  at  my 
aunt's  home  in  a  small  Wisconsin  town  called  Platteville.  Platteville  had  a  year-round 
population  —  not  counting  the  cows  —  of  about  2,000,  and  was  the  home  of  one  of  the 
University  of  Wisconsin's  colleges  specializing  in  education.  The  students  added 
maybe  another  1,000  or  fewer  souls  to  the  town,  and  trust  me,  tliere  was  noticing  to 
do,  other  than  visit  old  Ozzie's  farm  and  watch  the  cows  get  milked. 


Today,  on  the  oiher  hand.  PlaitLn  ijlc 
has   changed,    grown    up    so   to 

speuk.  and  hosts  ihe  iruinitig  camp  for 
the  Chicago  Bears  foothall  team.  The 
town  is  still  on  the  small  size,  noi  a  great 
deal  to  do,  so  maybe  ihal*s  why  it  hosts 
Uic  Bearb*  iraining  facility.  Nothing 
hut  foothall  to  think  about. 

But  that  summer,  it  was  nothing  but 
shortwave  listening  tm  my  mind.  I  lis- 
tened from  early  morning  to  what  mtist 
have  been  early  the  next  morning,  and 
logged  many  stations  in  as  many  foreign 


countries  as  I  could  count.  I  learned 
from  a  local  ham  how  to  make  out 
QSL  or  S'ftT^  cards  and  get  veritlca* 
lions  from  these  countries,  which  made 
the  local  postman  somewhat  more  than 
just  a  bit  curious  as  he  questioned  Aunt 
Bea  as  to  why  her  nephew  was  getting 
mail  from  Moscow  (Radio  Moscow 
that  is).  The  bug  had  bitteiL  and  one 
night,  probably  actually  early  in  the 
nioriihig,  I  heaid  a  short  news  update 
from  S}dney.  Australia,  concerning  a 
flash  nood  which  had  destroyed  the 


Photo  A*  Drake  SWl  shomvave  receive r, 
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wool  warchouses  and  their  entire  slock 
of  wooL  Al  breakfast  a  few  hours  later. 
I  related  the  stor}  lo  Uncle  Harrj'  w^ho 
just  so  happened  to  be  a  wool  broker, 
and  some  hours  later  he  came  home  to 
tell  us  that  the  East  Coasl  boys  tried  lo 
pull  (pardon  the  pun)  the  wool  over  his 
eyes  on  pricing  for  wooK  Seems  thai 
they  claimed  they  could  get  the  wool 
cheaper  troni  Sydney.  Uncle  Harry 
toid  them  fine,  try  lo  get  It,  then  call 
me  back.  The  rest  is  family  history. 

For  years,  Fve  wanted  a  quality 
shortwave  receiver  to  replace  the  ven- 
erable Zenith,  and  recently  I  came 
across  an  advertisement  from  a  73  ad- 
veruscr  (naturally).  Universal  Radio 
[www.universal-radio.comj-  They  were 
offering  a  receiver,  AM  only,  from  the 
legendiuy  R,L.  Drake  Company  [www. 
rl drake xom]  for  less  than  $200.  The 
XYL  feigned  sleep  as  I  ordered  the 
unit,  and  three  days  later  a  small  box 
arrived.  As  you  can  see  from  Photo  A, 
it*s  a  compact  and  attractive  addition, 
e\en  to  the  family  room.  But  rm  like 
most  Hams  I  know,  and  appearance  is 
secondar>".  How^  well  would  it  perform, 
and  what  else  could  I  do  to  make  it 
even  belter?  Table  1  lists  the  technical 
specifications  of  the  SWl. 


Frequency 

range,  AM 

only 


Sensitivity 

(10  dB 

S+N/N) 

(1000  Hz, 

30%  mod.) 


10C>-30.000kHz 


Readout 
accuracy 


Selectivity 


IF  frequency 


Step  sizes 


Antenna 
inputs 


Headphone 
jack 


AC  adapter 


Wall 
transformer 


DC  power 
requirements 


Size 


Less  than  2.0  |iV 
typical 


To  nearest  1  kHz 


6.5  kHz  min,  at  -6  dB 


1st  IF:  45  MHz 

2nd  IF:  455  kHz 


1  kHz  with  tuning  knob 

5  kHz  with  up/down 

buttons 


SO-239  coax  connector 

50  ohms 

Screw  terminals 

50  ohms 


t /8-inch  stereo/mono 
type  (monaural 
reception  only) 


Supplied 


lnput120VAC15  W 

Output  12  VDC  @  830 

mA  (max.) 


1 2  VDC  @  400  mA 
nominal 


Width:  10-7/8  in. 


Height:  4-3/8  in. 


Depth:  7-5/8  in. 

(includes  front  knobs 

and  rear  panel 

connectors) 


Weight:  4.7  lbs. 


Table  J.  Technical  specificanons. 

The  one  thing  that  jumped  out  al  me 
was  Ihe  standard  second  IF  of  455  kHz 
—  not  thai  this  was  unusuaL  but  rather 
know  in  ii  thai  the  small  BFO  kit  Vd 
purchased  from  Ten-Tec  would  make 
Llii5  a  general-coverage  as  opposed  to 
an  AM-only  receiver  Besides,  the 
schematic  showed  that  the  two  sets  of 
antenna  connectors  were  common,  or  in 
parallel,  so  that  1  could  couple  the  BFO 
to  the  screw  terminal  and  my  station 
antenna  (receive  only)  to  the  SO-239. 

Anollicr  added  goodie  which  I  hadn't 
seen  since  my  mihtary  days  was  an  NE- 
2  neon  bulb  across  the  amenna  termi- 
nal to  ground.  Most  if  not  all  military 


receivers  had  this  feature;  in  case  of 
stadc  electric  discharge  across  your 
antenna  (and  maybe  even  a  brief  light- 
ning strike),  tlie  chaige  would  "turn  on"' 
the  neon  bulb  and  conduct  the  charge 
harmlessly  away*  from  your  sensitive 
equipment.  To  be  honest.  I  have  never 
seen  it  happen,  or  for  that  matter  the 
bulb  lum  on,  but  iheorywise,  it  should 
work  —  and  besides,  it's  a  cheap  form 
of  extra  insurance. 

The  receiver  itself  was  a  joy  to  oper- 
ate. The  small  manual  essentially  told 
you  everything  you  needed  to  know  to 
operate  the  receiver  and  how^  to  pro- 
grain  the  niemory  channel  list  with 
your  favorite  frequencies  so  that  a 
single  keypad  entry  w^ould  take  you  di- 
rectly to  Radio  Moscow,  or  the  BBC, 
or  HCJB  in  Quito,  Ecuador,  with  ease. 
Frequency  selection  was  made  by  ei- 
ther direct  kej^iad  entry  or  by  using 
the  tuning  knob  and  the  up  and  down 
buttons.  The  luninc  knob  increases  or 
decreases  the  frecjuency  in  1  kHz  steps, 
and  the  up/do wn  hullt>ns  increment  the 
displayed  frequency  in  5  kHz  steps. 
In  fact,  for  the  most  part,  the  receiver 
responded  much  in  the  same  way  as  my 
current  transceiver  in  the  receive  mode. 
minus  the  CW/SSB  and  FM  capabilities. 
Our  antenna  was  a  loiigwire,  ap- 
proximately 110  feci  in  length,  going 
from  tJie  rear  of  our  house  to  a  large 
tree  about  35  feet  in  the  air  in  an  un- 
used area  of  the  yard.  The  wire  was 
brought  into  the  basement  by  drilling  a 
smatl  bpemng  in  the  caulking  com- 
pound surrounding  our  furnace  vent 
pipe.  This  technique  may  or  may  not 
be  suitable  to  your  location.  We  have 
one  of  those  super-cnergy-efficient  gas 
furnaces  with  a  handful  of  heat  ex- 
changers, so  daai  die  old  metal  %ent 
pipe  is  now  replaced  by  a  3-inch  diam- 
eter plastic  pipe,  and  al  full  blast  the 
air  coming  out  is  just  barely  warm.  Af- 
ter snaking  Uie  antenna  wire  lead  in- 
side, it  was  connected  to  a  lengdi  of 
RG-58  coax,  and  the  shield  of  the  coax 
was  grounded  to  the  copper  cold  water 
pil^e  after  first  verifying  that  there  was 
a  conductive  path  IVom  the  pipe  before 
the  water  melen  lo  the  pipe  after  the 
water  meter  The  cable  was  then  run 
into  the  den,  lerminaled  in  a  PL-239, 
and  connected  to  the  SWL 


Actual  use  and  comments 

Once  I  got  used  to  the  small  size  of 
the  receiver,  I  found  ii  to  be  quite  sen- 
sitive. I  was  able  to  easily  find  and  lis- 
ten to  many  of  my  old  favorites  such 
as  the  dramas  on  the  BBC,  and  I  could 
readily  pick  out  the  fading  in,  then  out 
of  Radio  Moscow  —  some  things 
never  change.  The  real  ciiallent:e  was 
to  find  stations  —  or  more  accuratelv 
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where  they  can  be  found.  In  my  early 
days  as  a  lad,  there  were  directories  of 
shortwave  stations  with  their  frequen- 
cies and  limes  of  broadcast.  As  1  recall, 
l^opular  Electronics,  to  mention  one 
maga/.ine.  had  a  shortwave  lislentng 
column  with  updates,  time  changes, 
and  schedules.  Tm  going  to  have  to 
surf  the  Web  a  bit,  I  suspect,  as  these 
sorts  of  information  seem  to  have  gone 
from  the  more  hobbv-based  maeazines 
into  a  sort  of  Umbo. 

Considering  the  reasonable  cost,  the 
small  Ibotprini  on  my  already  crow  ded 
desk,  and  the  pure  pleasure  of  listening 
to  a  good  British  murder  mystery 
where  my  imagination  takes  the  place 
of  the  digital  TV  broadcast  upstairs,  I 
can't  think  of  a  better  way  to  while 
awav  the  hours  when  I  am  not  on  the 
air  Besides,  I  can  now  brag  that  my 
shack  includes  a  genuine  R.L.  Drake 
receiver,  and  with  the  addition  of  an 
outboard  BFO,  it's  now  a  general 
coverage  receiver. 

What's  ahead  for  me  and  my  SWl? 
Probably  a  new  antenna  system.  The 
recent  article  in  73  on  the  loop  antenna 
has  me  thinking,  and  my  tape  measure 
measuring,  to  see  exactly  where  and 
how  laige  a  loop  I  can  build.  Our  recent 
unpleasantness  in  the  fonn  of  an  ice 
siorm  is  stil!  with  us,  and  I  want  an 
antenna  that  will  be  able  to  witlistand 
climatic  disasters  and  al  the  same 
time  provide  me  with  hours  of  listen- 
ing pleasure.  I  have  at  least  half  the 
equation,  the  Drake  SWl  receiver  — 
now  all  1  need  to  do  is  improve  upon  my 
antenna. 

As  we  were  going  to  press,  Drake 
annotmced  that  the  SWl  would  be  dis- 
continued. I  am  told  that  Universal  Ra- 
dio slil]  has  a  considerable  stock,  as,  I 
would  expect,  do  other  dealers,  and 
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Elliotts.  KanterW4PGI 
1213  Pinehurst  Circle  SE 
Smyrna  GA  30080-4320 
[kantere@csxoml 


A  BFO  for  Your  SW  Rx 


With  a  $10  Ten-Tec  Ml 


Ever  since  I  graduated  from  elementary  school  back  in  the  days  when  the  air  was  clean 
and  sex  was  dirty\  shortwave  listening  has  had  a  special  place  in  my  iieart.  My  graduation 
gift  way  back  then  was  a  Zenith  Transoceanic  portable  radio  (weighed  in  at  about 
25  pounds),  complete  with  a  huge  battery,  earplwnes,  and  vacuum  tubes. 


Foi-  those  of  you  not  fainiliar  with 
the  term  vacuum  tubes,  think 
transisiors  or  iniegraied  circuils, 
surrounded  by  a  glass  envelope  and  re- 
quiring awesome  amounts  of  electric- 
ity to  operate.  You  could  lell  when  the 
receiver  was  on.  especially  ai  nighu 
when  its  inner  workins^s  doubled  as  a 
night  light,  also  known  as  the  vacuum 
tubej^  glowing.  But  that  was  then,  and 
now  is  obviously  somewhat  later.  The 
vacuum  tube  has  gi^cn  way  to  a 
minute  device  called  an  integrated  cir- 
cuil,  and  the  costly  shortwave  radio 
can  be  yours  for  as  little  as  $39.95  at 
your  local  mass  merchundiser  discount 
house. 

Like  the  Internet,  shortwave  listen- 
ins  brought  the  world  to  vour  door.  In 
a  single  day,  you  might  hear  news 
from  dozens  of  countries,  fine  music 
and  mysteries  from  the  BBC  in  Lon- 
don, and  even  the  current  propaganda 
from  what  was  then,  and  still  is.  Radio 
Moscow.  Today,  tlie  listening  fare  is 
similar  and  even  more  diverse,  with 
the  opportunity  to  learn  about  other 
countiies  atid  maybe  even  a  foreign 
language  or  two. 

But  this  is  a  ham  magazine  not  a 
travelogue,  and  Tor  many  of  you  short- 
wave listening  is  not  the  central  point 
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in  your  day.  You  are  interested  in  a 
cheap  receiver  that  will  let  you  moni- 
tor a  band  or  two,  and  listen  for  WWV 
time  hacks  and  the  like.  Sorry.  Charlie: 
The  bulk  of  the  inexpensive  shortwave 
radios  on  the  market  todav  are  AM 

■m 

only,  and  they  don't  receive  SSB  or 
CW  signals  —  that  is,  unless  you  can 
find  a  way  to  introduce  a  tone  using 
something  all  old  recei\ers  had,  the 
BFO  (beat  trequency  oscillator). 

Naturally,  adding  this  circuit  has  lo 
be:  (i)  simple,  and  (2)  cheap.  We 
aren't  going  to  take  sides  —  real 
home-brewers  versus  appliance  opera- 
tors or  other  such  feuds  —  but  rather 
present  a  simple  and  cheap  circuit  that 
can  be  added  Co  virtually  any  short- 
wave radio  available  today  which  does 
not  have  SSB  or  CW  capabilities.  In 
fact,  Ten-Tec  actual Iv  has  available  a 
kit  of  all  ol^  the  pan*^  and  a  predrilled, 
etched  PC  board:  it  sells  for  less  than 
SIO  plus  shipping.  Witliout  getting  too 
technicaK  it's  a  given  that  most,  if  not 
all.  modem  radio  receivers  have  an  (IF) 
intetTnediate  ("requency  of  455  kHz,  and 
if  we  can  create  a  *'beat  frequency  *  us- 
ing a  small  oscillator  very  near  this  IF^ 
w^e  will  be  able  to  receive  both  SSB 
and  CW  signals. 


The  circuit  shown  in  Fig.  1  uses  a 
standard  455  kHz  IF  transformer  and 
its  internal  capacitor  to  form  what  is 
called  a  traditional  Hartley  oscillator 
with  transistor  Ql  and  associated  parts* 
The  oscillator  relies  on  the  center  tap  of 
the  IF  transformer  coil;  the  other  wind- 
ing is  shown  as  not  connected  and  is 
not  used.  The  frequency  of  the  oscilla- 
tor is  varied  over  a  wide  range  by  turn- 
ing the  slug  adjustment  inside  the  IF 
"can."  In  theory,  this  would  be  a  one- 
time adjustment  and  should  only  re- 
quire changing  if  you  are  using  the 
BFO  with  another  receiver  —  if  then. 

The  potentiometer  is  used  to  *Tinc 
tune''  Uic  oscillator  duiijig  actual  use, 
and  varies  the  voltage  applied  to  two 
ordinary  silicon  diodes,  Dl  and  D2, 
which  actually  take  on  the  role  of  a 
varactor  (a  voltage  variable  capacitor). 
This  fine  tuning  function  allow^s  you  to 
adjust  the  pilch  of  CW  signals  or  the 
clarity  of  SSB  signals.  A  zener  diode 
sets  the  operating  voltage  at  6.8  volts 
and  ensures  a  reasonable  frequency 
stability  during  operation  from  voltage 
sources  of  8-15  VDC, 

Test  and  hookup 

The  best  way  to  test  your  BFO  is 
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455  kHz 

IfXFJW? 


CONNECTION  _j_5 
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RFOUT 
453  -  457  kHz 


Fig.  L  Bt'O  schematic, 

by  using  the  general  coverage  re- 
ceiver in  your  transceiver,  or  actually 
using  the  shortwave  radio  that  you 
have  purchased. 

1 .  Apply  power  to  your  BFO,  For  this 
lest,  you  can  use  a  standard  9  V  battery. 

2.  Place  the  output  wire  from  your 
BFO  near  the  antenna  connector  ol"  the 
receiver  If  your  receiver  has  a  whip 
antenna,  the  wire  may  be  clipped  to  the 
antenna. 

3.  Set  the  BFO  fine  tuning  control  to 
the  middle  position. 


Part  No. 

Descriptron 

R1 

15k  1/8  W 

R2 

470  Ohm  1/e  W 

R3 

22k  1/a  W 

R4 

1 

100  ohm  raw 

R5 

330k  1/18  W 

R€ 

10  p<* 

R7 

Ik  t/8  W 

R8 

220  ohm  1/6  W 

CI 

47  pF 

02,  C3 

100  pF 

C4 

0,1  pF                    1 

L1 

455  kHz  IF  Transformer 

Q1 

2m\2A  NPN  iransislor 

D1.D2 

!N4002siltcon  <Jiode 

1 

1                        D3 

e.d  V  2&f>er  (ii£>c(e 

IFD1 

LEDdkJde                 i 

Required  b«t  not  listed: 

CX^  power  s^xjrce.  well-riirefed.  3-15  V; 

Hookup  wire  Of  minicoait  to  couple  BFO  Eo  receiver, 

Sofder.  soldering  iron,  hand  rocHs.  and  alignment  tod  for 

LI 


4.  Tune  your  receiver  to  455  kHz, 
and,  using  the  alignment  tool,  adjust 
the  slug  in  LI  until  you  hear  the  BFO 
signal.  Your  BFO  is  now  ready  (br  use 
with  any  AM -only  shortwave  receiver. 

5.  if  you  are  using  the  BFO  witli 
your  AM-only  shortwave  radio,  tune 
the  radio  to  any  frequency  where  there 
will  obviously  he  CW,  RTTY,  or  SSB 
signals,  then  adjust  the  slug  in  LI  (re- 
fer to  step  4)  until  you  hear  the  back- 
ground hiss,  and  beeps  and  whistles 
characteristic  of  C W/RTTY  reception. 

We  used  the  Ten- Tec  kit,  and  in- 
stalled the  approximately  1.5-inch- 
square  PC  boaid  inside  a  small  minibox, 
adding  an  oii/ofT  switch  and  battery 
ht)lder.  Our  connection  to  our  Drake 


SWl  was  made  using  the  screw  termi- 
nals marked  as  anlenna  connection, 
with  our  actual  receiving  antenna  con- 
nected to  the  SO-239  coax  connector. 
There  is  a  remote  possibility  that  you 
will  not  obtain  satisfactory  BFO  op- 
eration by  coupling  the  oscilIator*s 
output  to  the  receiver's  antenna.  In  this 
case,  it  may  be  necessary  to  try  a  direct 
connection  to  the  receiver's  455  kHz 
IF  section  dirough  a  low  value  (10  pF 
or  less)  capacitor. 

Considering  the  fact  that  many  ex- 
cellent AM-only  shortwave  receivers 
are  available  for  less  thart  S50  from  73 
advertisers  or  locally  at  your  mall,  the 
addition  of  a  SlO  BFO  makes  them 
even  more  useful,  especially  for  moni- 
toring for  band  openings.  The  choice  is 
yours:  Either  scrounge  around,  or 
waste  gas  going  from  here  to  there  for 
the  parts,  or  pay  $9  plus  shipping  to 
Ten-Tec  for  the  kit.  Either  way,  it's  one 
heck  of  a  value-added  addition  to  an 
AM'Only  shortwave  radio. 

By  die  way,  if  you  do  order  the  Ten* 
Tec  kit,  be  sure  to  tell  them  you  read 
about  it  in  73  Amateur  Radio  Today! 

A  complete  kit  of  materials,  includ- 
ing the  etched  and  drilled  printed  cir- 
cuit board,  is  available  as  the  T-Kit 
1050  BFO  from  Ten-Tec  Corporation, 
1185  Dolly  Peirton  Piu*kway,  Sevierville 
TN  37862-3710;  1  (800)  833-7373; 
[www.tentecxoml. 


Table  I.  Parts  lisi. 


Ham  Mall 

77i^  worlds  largest  internet  store  dedicated  to  Ham  Radio f 

www.HamMalLcom 

This  is  the  internet  store  that  has  it  all!  Open  7  days  per  week  -  24  hours  per 
day.  Browse  through  our  catalog  viewing  pictures,descriplions,  accessories, 
and  our  low  prices.  If  you  are  looking  for  a  hard  to  find  item,  Email  us  at 
Bili(g^HamMall,com,  and  we  will  try  to  locate  it  for  you. 

Check  out  all  we  offer! 

Call  Wall      QSL  Manager  Listing      News,  Announcements  and  Specials 
Ham-to-Ham  Discussion  Groups    Ham  Shack  Photos 

VisaMasterCard  accepted  on  line.  Free  shipping  in  continental  US  on  all  onJcrs  over  SI (X>. 

When  in  Seattle  visit  us  at: 

Radio  Depot.  Suite  176,  5963  Corson  Ave,,  So,  Seatdc,  WA  98108 
Phone  (206)  763-2936      Fax  (206)  763-4172 
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JoeMoell  P.E.  KGOV 
RO.  Box  2508 
Fullerton  CA  92837 
[Homingin@aoLcom] 
[http://www.homingin.conn] 


Super-Simple  80m  Fox 

Build  this  easy  and  inexpensive  QRP  rig,  perfect  for  dual-band  foxboxes. 


Are  you  looking  for  simple  and  inexpensive  transmit iei's  to  get  SO-meter  foxhunting 
started  in  your  area?  Do  you  want  to  add  80  meters  to  your  existing  2-meter  foxhoxes? 
Here's  your  answer.  Ttiis  rig  uses  one  IC  and  one  transistor,  yet  it  puts  out  almost 
three  watts  of  clean  keyed  CWwith  a  12 -volt  battery  pack.  It's  not  fussy  about  antenna 
matching  and  the  circuit  board  is  only  a  little  bigger  than  the  new  ^ Adopt  a  Child**  stamp. 


Crcdil  for  this  circuiL  design 
goes  to  Rik  Strobbc  0N7YD 
of  Baal,  Belgium  (Photo  A). 
He  calls  it  the  ATX  SO.  Rik  has  served 
as  Imerini  Chair  of  the  ARDF  Working 
Group  in  lARU  Region  1  (Europe  and 
Africa),  so  he  undcrslanJs  ihc  rcquire- 
menls  for  radio  foxes  in  iniernalional 
conipeti Lions.  Over  a  dozen  of  these  little 


rigs  have  already  been  built  sLuLeside 
and  are  in  regular  use  with  no  prnhlems. 

Circuit  description 

and  const nict ion  notes 

Fig*  1  is  the  complete  iransmiiter 

schematic.  One  gate  of  Ul,  a  quad 
NAND  IC.  is  the  active  element  of  the 
oscillaior  The  series- resonant  crystal 


Photo  A.  Rik  Strobbe  0N7YD,  designer  of  thh  transmitter,  teaches  the  principles  of 
80-meter  ARDF  at  the  1999  lARLf  Region  2  Championships  in  Ponhiml  Oregon. 
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is  in  the  feedback  path.  Grounding  pin 
1  stops  the  oscillation,  which  should 
be  done  between  transmissions  to  pre- 
vent oscillator  radiaiion  (backwave). 
Even  with  a  well-shielded  enclosure, 
the  backwave  can  be  heard  about  15 
feel  from  ihe  transmitter,  a  pdlential 
giveaway  to  nearby  foxhunters. 

The  remainine  sales  of  UK  connected 
in  parallel  form  the  buffer/driver  stage. 
CW  keying  also  takes  place  liere.  Tlie  fi- 
nal uses  a  fast-swiichine  fteld-effect 
transistor  (MOSFET)  by  International 
Rectifier  Cnqioraiion  that  operates  in 
Class  C  at  about  509f  duty.  Compo- 
nents between  Ql  and  the  antenna 
provide  DC  blocking  and  low-pass 
filtering. 

Bare  circuit  boards  are  available 
from  FAR  Circuits  for  four  dollars 
each,  plus  $1.50  shipping  for  up  to 
four  Ask  for  the  "ATX80  ti^ansmitlen" 
If  you  wish  to  make  your  own  boards, 
artwork  is  available  via  link  from  my 
"Homing  In*'  Web  site.  See  Tabk  1  for 
the  parts  list.  Eighih-uati  resistors  fit 
best  on  the  circuit  board,  but  you  can 
squeeze  quarter- waiters  in  (Photo  Bj, 

LI  is  £]  miniature  RF  choke  suitable 
for  80-mctcr  blocking,  Values  in  tlie  5 
to  10  microhenry  range  are  OK.  Make 
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Fig.  L  Schematic  of  the  SO-meter  transmitter. 


sure  it  can  handle  at  least  an  ampere, 
because   nearly  thai   much   will   go 
thruugh  it  if  you  inadvertently  key  the 
final  without  ihe  oscillalor  running. 
L2  and  L3  in  the  output  lowpass  filter 


Parts  Lfst 


Name 


T 


C1 


C£,  C3 


VaJue 


1 0-60  pF  trimmer 


150  pF 


C4,C11.C15 

0.1  hF 

C5 

33a  pF 

ce 

tSOOpF 

C7 

120  pF 

ce 

0,001  pF 

C9,  CI  3.  CI  3 

0-01  mF 

C10 

to  ^F  tantalum 

C14 

680  pF 

Dt-5 

1N4l4eorequw. 

Fuse 

See  lexi 

LI                                        1 

HI  choke,  see  text 

U 

26T  see  text 

L3                                       , 

24T.  see  lexi                        j 
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iRFStO 
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\  SM 

R£ 

Ik 

R3.  R4 

15k 

R5 

68m 

fl6.R7 

1 

b6Jt 

RB 

330k 

U1 

C040018 

\32 

CO4049B 
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Crystal,  see  text 
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are  wound  with  AWG  #24  enameled 
wire  on  Amidon  T50-6  (1/2-inch  0,D. 
yellow)  iron  powder  toroidal  cores. 
Space  the  uirns  evenly  around  ihe  cir- 
cumference of  the  core.  These  coils 
stand  vertically  on  the  board  and 
should  be  fastened  down  to  prevent 
damage  from  shock  and  vibration.  I 
used  **hoi  glue." 

The  rest  of  the  parts  are  available  at 
Digi-Key  and  many  local  electronics 
parts  houses.  Parts  for  five  transmitters 
should  cost  about  fifty  dollars.  You'll 
spend  less  if  you  have  a  well-stocked 
junk  box  (Photo  C). 

Like  mosr  80m  ARDF  promoters,  I 
chose  3579,5  kHz  for  my  course  foxes. 
TV  colorburst  crystals  for  that  fre- 
quency are  plentiful  and  inexpensive. 
The  board  is  laid  out  for  crystals  with 
3/l6*inch  lead  spacing.  I  used  junk 
box  crystals  in  much  larger  holders  by 
bending  the  leads  and  drilling  out  ihe 
holes  slightly  so  that  they  fit, 

Rik  says  ihat  you  can  use  a  ceramic 
resonator  (such  as  2TA-3,58MG  by 
ECS  InternationaK  available  from 
Digi-Key)  in  place  of  the  crystal  With 
the  resonator,  the  frequency  can  be 
tuned  from  about  3579  to  3630  kHz 
with  CI.  The  downside  of  using  a 
resonator  is  that  frequency  stability  is 
not  as  good.  You  may  have  to  experi- 
ment with  lower  values  of  C3  and  use 
NPO  capacitors  at  CI  and  C3  to  prevent 
drifting  as  QI  warms  up  the  circuit. 

With  a  crysiaL  I  found  the  transmit- 
ter is  '"stable  as  a  rock"  and  adjusting  CI 
has  little  effect.  I  replaced  that  iriiTinier 
with  a  47  picofarad  fixed  capacilor. 

For  a  finish  line  beacon,  select  a 


WANTED 

Fun.  easy  to  build  projects 
for  publication  in  73, 

For  more  info,  write  to: 

Joyce  Sawtelle, 
73  Amateur  Radio  Today, 

70  Hancock  Road 
Peterborough  NH  03458. 


WANT  TO  LEARN  CODE? 


Morsd  Tutor  Gold  from  G.G.T.E.  1$  the 
answer  for  beginners  and  experts  alike. 

*Get  ihe  software  lli^  ARRL-  sells  and  uses  to  create 
praclic6  aiid  test  lapcs;  and  Morjii-  Tutor  Gold  is 
approved  for  VE  exams  ai  all  kvels. 

■  Sinid*  19B7,  GCjTE  Im  guided  neuty  30,000  h^u}^  Emd  pr(Hpccti\*c 
Mns  uraund  the  w<}rid  Ihnxali  provyai  itrtxTtursd  las^iti^  «iul  a 
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PhaUf  B*A2  X  I -3/8  inch  circuit  board  holds  all  componemsfor  the  QRP  tnin:imiiien 


frequency  at  least  20  kHz  away  from 
the  course  foxes.  A  3546,8  kHz  crystal 
is  99  cents  in  the  B.G.  Micro  catalog. 
That  supplier  also  has  3-packs  of 
colorbursi  crystals  for  a  dollar  per 
pack.  North  American  80m  fox  tailing 
events  arc  in  daylight,  when  there's  no 
distant  propagation  and  the  band  is 
quid.  Nevertheless,  take  care  to  avoid 
any  local  daytime  net  frequencies. 

You  II  need  a  heatsink  at  QL  even 
diough  there  isn't  much  room  for  iL  I 
trimmed  the  sides  from  Aavid 
593002B03400  sinks  to  get  flat  U  x  I- 
1/8- inch  anodized  pieces  uidi  suitable 
holt  holes.  Putting  tape  on  one  edge 


prevents  shorts  to  leads  of  C4  and  C5. 
Thermal  grease  under  the  transistor  in- 
sures best  heat  transfer  to  the  sink.  Hot 
glue  holds  die  sink  in  place  on  the 
board  to  keep  transistor  leads  from 
getting  bent. 

Keying  and  timing 

The  Montreal  Ft)x  Controller  (MFC) 
by  Franyois  Tremblay  VE2JX  and 
Jacques  Brodcur  VE2EMM  is  ideal  for 
keying  and  timing  of  this  transmitter  in 
a  foxbox.  Use  the  80*meler  (CW) 
MFC  output  to  key  the  final  and  the 
two-meter  FIT  (TX  ON)  output  to  key 


Photo  C\  Four  assemhted  fransmitters  with  output  coax  attached  iTadyfor  insfaHafioti 
iti  foxboxes\ 
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the  oscillator.  The  audio  tone  output 
(MCW/2M)  is  not  used  on  80  meten*. 
If  you  use  the  MFC,  you  don't  need 
the  interface  circuit  of  Fig.  2, 

PIan>  for  the  MFC  are  in  73 
Magazine's  **Homing  In''  column  for 
April  1998.  Updates  and  links  are  at 
my  Web  site  (URL  al  beginning  of  this 
article).  I  recommend  the  revised  MFC 
llrmware  by  Charles  Seharlau  NZ0I, 
which  incorporates  a  short  delay  be- 
tween PTT  and  CW  keying.  This  pre- 
vents the  high  current  pulse  that  occurs 
with  the  original  firmware  at  the  start 
of  each  transmission. 

The  PicCon  by  Byonics  (Byon 
Garrabrani  N6BG)  is  also  a  suitable 
controller  for  this  transmitter  It  has 
only  one  keying  output,  which  is  se- 
lected by  DTMF  command  to  be  cither 
CW  or  PTT.  To  have  separate  keying 
of  oscillator  and  final,  a  simple  hard- 
ware modification  is  necessary.  I  came 
up  with  this  mod  and  the  interface  cir- 
cuit of  Fig,  2  so  I  could  use  PicCons  to 
control  both  80m  and  2m  transmitters 
in  five  of  my  foxboxes  (Photo  Di.  Ei- 
ther or  both  bands  will  transmit  at  the 
prograninied  limes,  determined  by  the 
settings  of  SI  and  S2, 

The  PicCon  mod  is  simple:  Isolate 
the  extra  grounded  pad  of  the  6-wire 
connector  on  tlie  board  (the  pad  closest 
to  the  corneiO.  I  carefully  used  a  Drcmel 
tool  with  a  #1 92  cutter  bit.  Now,  connect 
a  wire  from  llie  newly  isolated  pad  to 
pin  6  of  the  1 6F84  PIC  socket  (Yes, 
it's  pin  6  and  not  pin  7.  There  is  an  er- 
ror on  the  schematic  in  the  version  1  A) 
PicCon  manual.) 

This  mod  brings  out  the  audio 
square  wave  on  the  blue  cable  wire 
(pin  6  of  the  RJ]  1  connector)  at  a  level 
sufficient  to  drive  logic  gates.  Use  the 
black  wire  (connector  pin  2)  for  both 
"radio  ground"  and  '*DC  ground," 
Command  the  ID  Tone  for  about  800 
Hz  (B375).  Do  not  set  the  PicCon  for 
CWMode(B502). 

In  Fig,  2,  U2  and  associated  compo- 
nents detect  the  envelope  of  the  audio 
tone,  which  is  buttered  and  becomes 
the  CW  keying  line  to  the  final  stage 
of  the  transmitter  DC  isolation  with 
C14  is  important  because  the  resting 
state  of  the  PicCon  tone  output  can  be 
either  logic  HIGH  or  LOW.  D4  and  its 


connection  lo  U2-14  keep  the  final 
from  being  keyed  if  tlie  oscillator  is 
not  on. 

I  buik  my  mterfaces  on  1-3/8-inch' 
square  pieces  of  perfboard.  Compo- 
nents inside  the  dashed  lines  in  Fig.  2 
are  part  of  the  keying  circuit  of  my  ex- 
isting two- meter  transmitters.  The  di- 
ode across  the  relay  coil  is  important 
to  prevetit  inductive  '*1<ick"  from  dam- 
aging D3  and  U2  when  the  relay 
opens.  If  your  u^ansmiitcr  uses  relay 
keying  and  doesn't  ha\e  this  diode. 
add  it. 

U2A  and  U2B  provide  logic  fflGH 
output  that  follows  the  CW  keying.  I 
tm  it  to  drive  the  LM317  voltage 
regulator  control  terminal  in  my  two- 
meter  transmitter  through  a  resistor  of 
about  47k  ohms.  This  provides  about 
50%  keyed  amplitude  modulation  in 
addition  to  the  MCW  HM.  It's  very 
heJpful  to  users  of  foreign -made  two- 
meter  AM  RDF  sets  with  audio 
strength  indication,  such  as  the  Ron 
Graham  (Australianl  and  Altai  (Rus- 
sian) units.  See  **Homing  in"  in  the 
March  and  June  1998  issues  of  7S 
Magazine  lor  more  details  of  my  2m 
foxboxes.  If  you  don't  use  those  two 
gales,  be  sure  to  ground  the  inputs 
(pins  3  and  5).  Leaving  them  open 
would  cause  high  supply  current. 

Build  il  tough 

Foxboxes  take  a  lot  of  abuse,  so 
make  yours  as  nigged  as  possible.  Like 
most  ARDF  course-setters,  I  prefer 
surplus  ammunition  boxes  for  enclo- 
sures because  they  are  inexpensive  and 
waterproof.  By  mounting  all  the  elec- 
tronics (except  battery)  on  the  lid  and 
securing  all  cables,  there  is  no  worry 
about  wires  and  coaxes  flexing  and 
breaking  just  before  a  hunt. 

Photo  E  shows  how  I  constructed 
my  finish- line  beacon.  Note  the  clamp 
thai  holds  battery  wires  lo  the  hd.  This 
prevents  them  from  breaking  at  the 
connection  to  the  transmitter  board- 
RF  output  lo  the  antenna  wire  goes 
through  the  lid  on  a  Pomona  #3760-2 
insulated  binding  post.  Radial  wires 
connect  to  a  grounding  boh  and  wing 
nut  on  the  outside  of  the  lid< 

The  BNC  feeddirough  in  Photo  E  is 
left  over  from  previous  use  of  thai 
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Fig^  2.  Schematic  of  the  imerface  betu'een  80m  transmitter  and  PicCon  controller,  it  also 
shows  the  12- volt  power  distribunoii  for  the  dual-band foxbo.w 


ammo  box  on  two  meters.  Someday  1 
may  use  it  for  a  remote  control  an- 
tenna. When  fully  assembled,  a  cover 
plate  is  held  in  place  by  the  five  long 
bolts.  The  heavy  battery"  in  the  box 
bottom  is  cushioned  by  foam,  but  ilie 
cover  over  the  transmitter  and  MFC 
provides  physical  protection  lo  them  in 
case  the  battery  shifts  in  transit. 

The  fuse  in  Fig,  2  prevents  battery 
meltdown  if  an  accidental  short  occurs. 


Value  should  be  about  double  the 
maximum  transmit  curreul  of  all  trans- 
mitters in  the  foxbox.  Two  amperes 
should  be  about  liiiht  to  j^tarl.  Since 
fuseholders  can  become  inlcrmiiteni,  I 
prefer  to  solder  in  about  an  inch  of  fine 
magnet  wire  (AWG  32)  insiead  of  us- 
ine  an  ordinarv  3 AG  fuse  and  holder 

Why  the  concern  about  intermit- 
tents?  Boih  PicCon  and  MFC  have 
delay -start  limei^  so  that  you  can  put 


Photo  D,  There  wasn  V  much  room  left  on  the  lid  of  this  2-meter  foxbox,  hut  the  80-meter 
board  fit  right  in.  The  edge  of  the  PicCon  with  reset  button  and  LED  indicator  is  visible 
on  the  underside  of  the  prorective  plate. 
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Photo  E.  The  ATXciO  nansmnter  (lefiK  Montreal  Fox  Conrroller  in^ulu)  ami  a  luaiery 
(not  shown)  are  all  you  need  for  an  effective  80-nteter  ARDF  iransmitter.  They  all  mourn 
in  the  cover  of  a  small  ammunition  box. 


your  foxboxes  out  on  the  course  sev- 
eral hours  ahead  and  have  ihcm  start  in 
proper  sequence  just  as  ihe  hunt  be- 
,  gins.  If  power  to  these  controllers  is  in- 
lerrupietl  for  only  a  few  milliseconds 
during  the  countdown,  they  will  reset 
and  there  will  be  dreaded  silence  at 
start  time. 

Slide  switches  in  my  projects  have 
developed  intermittcnts  in  the  past,  so 
I  use  toggle  switches  or  soldered  wires 
instead.  All  switches  should  be 
mounted  completely  inside  the  foxbox 
to  prevent  accidenial  acti\aiion  or  de- 
activation in  transit.  Check  battery  con- 
nectors rcgulculy  and  re-crimp  as  needed 
to  prevent  another  cLiuse  nf  intcniiiuenui, 

Components  in  Fig*  2  w^erc  largely 
determined  by  the  contents  ^^  my  junk 
box,  which  includes  lots  of  CMOS 
ICs.  Bipolar  logic  with  open-collector 
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outputs  would  have  made  for  a  more 
elegant  design,  eliminating  Dh  D2, 
and  D4  at  ihc  expense  of  higher  supply 
current  during  countdown.  Let  your 
own  parts  i^ources  be  your  guide. 

Will  it  smoke? 

My  preferred  method  of  initial 
checkout  for  projects  like  this  is  to  ap- 
ply power  and  verily  critical  IC  and 
transistor  [lude  voItage.s  before  these 
devices  are  installed.  (That's  after  do- 
ing a  careful  visual  inspection  of  all 
other  pans,  of  course.  I  found  a  solder 
bridge  on  one  board  that  way.)  1  prefer 
sockets  for  ICs,  but  ihcre  wasnH  room 
on  this  board. 

For  foxbox  service,  use  a  12-volt 
lead-acid  or  nickel-cadmium  battery 
pack.  At  typical  12.5  V  pack  voltage,  I 
measured  3.1  watts  RF  into  a  50-nhm 
dummv  load.  This  is  at  the  low  end  of 
the  lARU  requkemenis  J  or  champion- 
ships (3  to  5  watts),  but  has  been  more 
than  adequate  for  southern  Caliibrtiia 
foxhunts.  Under  these  conditions,  total 
current  drain  of  all  staues  was  about 
400  milliamperes.  Second  harmomc 
\^  as  -36  dB  relative  to  the  fundamen- 
lal  and  tliird  harmonic  was  -52  dB.  All 
other  harmonics  and  spurs  were  -64 
dB  or  better.  These  values  meet  tlie 
FCC  requirements  in  97, 307(c). 

For  more  RF  output,  you  can  in- 
crease the  final  stage  supply  voltage, 
At  the  extreme.  Rik  got  19  watts  out 
of  his  rig  with  a  30- volt  supply,  us- 
ing a  much  larger  heat  sink  on  Ql. 
Do  not  exceed  +15  volts  to  the  oscilla- 
tor and  bufl'er  siases.  The  circuit  board 


has  separate  voltage  source  pads  for 

oscillator  and  final. 

There  are  no  antenna  tuning  and 
matching  adjustments,  but  this  trans- 
mitter  is  very  tolerant  of  nonmatched 
loads.  You  can  get  an  idea  of  the  close- 
ness of  match  by  measuring  the  tlnal 
DC  current,  I  sometimes  get  only  300 
mA  or  so  when  using  a  random  verti- 
cal antenna  (see  "Homing  In"  else- 
where in  this  issue),  but  so  I'ar  the 
foxhuntcrs  have  always  heard  the  sig- 
nal at  the  start  point,  which  may  be 
three  or  more  kilometers  away. 

Many  thanks  to  Rik  Strobbe 
0N7YD  for  providing  this  design  to 
radio-oricnieers.  Thanks  also  to  Bob 
Frcy  WA6EZV,  who  arranged  for  the 
stateside  circuit  board  source.  Fm  ea- 
ger to  hear  of  your  experiences  with 
this  little  transmitter.  You  can  send  E- 
mail  or  postal  mail  to  the  address  at  the 
head  of  this  article. 

Resources 

Amidon  Associates,  Inc, 
240  Briggs  Avenue 
Costa  Mesa  CA  92626 
(714)850-4660 
[hitp://www.amidoncorp,com] 

B.C.  Micro 

555  N.  5th  Street,  Suite  125 
Garland  TX  75CM0 
(800)276^2206 
[htip://www.bgmicroxQmJ 

Byonics 

By  on  Garrabrani  N6BG 
8128KokomaDr. 
Las  Vegas  NV  89128 
fbyon@byonics.coml 
I  hitp://w  w  w.  byonics  xom] 

Digi-Key  Corporation 
701  Brooks  Ave.  S. 
Thief  River  Falls,  MN  56701 
(800)  DIGI-KEY 
[http://www,digikey.com] 


FAR  Circuits 

FredReimers  KF9GX 

18N640  Field  Court 

Dundee  IL60118 

(847)836-9148 

|faixir(g^ais.netl 

[http  ://w  ww.c  Lais,  net/"- farcir/] 
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9128  Surrey  NE 
Albuquerque  NM  87109 
[wb8wfk@an1,net] 


YOU  Can  Build  the 

FoxFinder  80! 

Here's  how  to  get  started  in  the  exciting  world  of  3,5  MHz  ARDE 


vp 


77iG  purpose  of  this  article  is  to  describe  how  to  build  a  simple  amateur  radio  direction 
finding  (ARDF)  receiver  for  80  meter  international-style  transmitter  hunting.  The 
criteria  for  the  receiver  is  that  it  must  be  easy  to  align  without  expensive  lab  equipment, 
and  all  the  pans  must  be  easy  to  locate.  In  the  case  of  this  receiver  Che  majority  of  the 
parts  were  purchased  from  Digi-Key,  Newark,  Radio  Siiacic,  and  Radio  Sliack  Unlimited. 
One  component  was  purchased  from  Amidon  Associates,  and  another  part  was  located 
at  a  local  surplus  store  (10-turn  knob  pot  used  for  VFO  control). 


Unlike  for  VHF  direction  find- 
ing (DF)  cquipmenu  very  litile 
information  about  compiete 
80  meter  DF  sets  can  be  found  in  the 
United  States.  Bits  and  pieces  of  infor- 
mation relating  to  DF  antennas  can  be 
found  in  books  such  ub  the  current  edi* 
tion  of  the  ARRL  Antenna  HandhooL 
Another  source  of  iiitbrmatioii  h  a 
book  bv  Joe  Moell  K0OV  titled 
Tmnsmiuer  Hunting:  Radio  Direclion 
Simplified.  Also,  a  new  book  by  Joe 
Carr  is  a  good  source  of  information 


about  loop  antennas:  its  title  is  Joe 
Carr's  Loop  Antenna  Handbook. 

Information  on  small  CW  receivers 
can  be  found  in  the  ARRL  Handbook 
QRP  handbooks  and  the  Internet. 

Back  in  May  of  1999.  I  started  de- 
veloping my  first  portable  receiver  for 
use  in  the  ARDF  competition  of  the 
Tenth  Anniversary  Friendship  Radio- 
sports  Games  in  Portland  OR.  in  Au- 
gust 1999.  The  result  was  an  opera- 
tional receiver  that  was  used  there.  I 
was  the  only  US  coDtestanl  with  my 


own  80- meter  equipment.  All  other  US 
contestants  used  equipment  provided 
by  the  Europeans. 

The  receiver  described  in  this  paper 
is  my  second-generation  design.  My 
first  version  receiver  shown  in  Photo 
A  was  the  one  that  was  used  in  the 
Portland  event.  It  was  a  superhet  with 
an  8  MHz  IF  and  a  ferrite  rod  antenna 
with  a  vertical  sense  whip  (more  on 
why  a  sense  antenna  is  required  later). 
Several  improvements  were  made  based 
on  my  experience  using  the  original 


Photo  A.  Receiver  used  in  1999  Portland  games  by  Jerry  Boyd 
WB8WFK. 


Photo  B.  Inside  vien'  of  the  receiver.  After  gluing  tlif  loop  in  pkice^ 
coils  LI  and  L2  are  wound.  First,  coil  LI  is  wound  using  6  turns  of 

#25  v^irewrap  wire^  Tfie  wir^  ends  are  connected  to  the  bulkhead  (see 
Fig.  5l  Next,  sense-coupling  coil  L2  is  wound  nsing  5  turns  of 
wirewrap  wire. 
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Fig.  1.  HF  DF  receiver  block  diagranh 
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Fig.  2.  Loop  antenna  patterns,  viewed  fivm  above  looking  down  onto  receiver,  A.  No 
seiue,  6,  With  sensie. 


receiver  during  the  1999  hum.  It  is  my 
hope  that  this  receiver  will  inspire  the 


beginning  of  cxpcrimenung  with  home- 
buiU  HF  DF  sets  in  the  United  States. 


Photo  C.  Another  view  sltowinf^  how  sense 
antenna  and  loop  are  attached. 

To  improve  the  rGcciven  size  and 
weight  reduction  efforts  were  under- 
tal<en.  The  first  generation  receiver 
was  awkward  to  can^y,  and  1  decided 
that  the  next  receiver  must  be  as  small 
and  light  as  possible.  After  all,  an 
ARDF  course  can  be  up  to  8  km  in 
length,  and  weight  becomes  important. 
A  plastic  case  was  used  for  both  re- 
ceivers. To  provide  shielding,  the  in- 
side is  lined  with  copper  foil. 

Next,  cost  reduction  efforts  were 
used  for  the  second-generation  re- 
ceiver, including  the  design  of  the 
loop.  This  would  make  it  more  afford- 
able to  reproduce.  The  $15  femtc  rod 
used  in  the  first  receiver  was  replaced 
with  a  loop  wound  inside  1/4-inch 
copper  tubing  using  wirewrap  wire. 

Also  the  IF  frequency  was  changed 
from  8  MH/  to  455  kHz  so  that  low -cost 
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Fig.  J*  Faraday  shield  construction, 
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Fig.  4,  Diagrams  showing  the  use  of  a  plastic  box  or  a  metal  box. 
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Fig.  S.  Biilkheud  conneciions,  i4s  viewed  front  receiver  PCB. 


Photo  IX  Home-made  batten'  holden 


AM  radio  IF  fillers  from  Digi-Key  (or 
surplus  sources)  could  be  used.  The  8 
MHz  version  used  a  homemade  crystal 
filter  in  the  IF  made  from  microproces- 
sor ciysials  and  requiied  a  crystal  selec- 
tion prtxress.  1  tliought  Lliat  tliis  would 
not  be  easy  to  reproduce  without  test 
equipment  to  verify  its  operation.  Tlie 
iniprovcd  receiver  has  a  ''no-lune  IF." 

Another  improvement  was  the  addi- 
tion of  elecU'onic  switching  lor  the  sense 
antenna.  This  appears  to  be  a  common 
feature  in  Euro[>can  designs.  This  allows 
the  sense  enable  switch  to  be  located  in  a 
location  that  is  easy  to  operate  with  one 
hanLL  A  normally  open  push-button 
switch  is  used  for  Uie  sense  switch.  The 
receiver  is  powered  by  a  9  volt  battery. 

Block  diagram 

and  receiver  operation 

Refer  to  Fig,  1  for  an  overview  of 


the  receiver.  The  signal  is  first  picked 
up  by  LL  the  primary  DF  antenna  (L2, 
the  sense-coupling  loop,  will  be  dis- 
cussed later)*  L 1  and  L2  are  housed  in 
a  Faraday  shield  made  from  1/4-inch 
copper  tubing.  Ll  presents  the  typical 
fig  LI  re-eight  pattern  (refer  to  Fig.  2  A) 
The  voltage  induced  into  the  DF  loop 
is  amplified  by  Ql  FET  amplifier.  Ad- 
justing the  drain  voltage  controls  the 
gain  of  QL  The  electronic  gain  control 
circuit  Q2  accomplishes  this.  The  gain 
control  operation  is  nonlinear 

Following  ampiifieation  by  QL  the 
signal  is  passed  on  to  U4  a  Phillips 
NE602  (or  SA602).  U4  is  configured 
as  a  Gilbert  cell  mixer  and  varactor  di- 
ode-tuned VFO.  The  VFO  is  operating 
455  kHz  below  the  desired  received 
signal  (referred  to  as  low  side  injec- 
tion). The  data  sheet  specifies  a  con- 
version gain  of  14  dB  at  45  MFlz-  No 


graph  was  provided  lo  determine  the 
value  at  HF. 

After  conversion  to  the  IF  frequency 
the  signal  is  filtered  by  FLI  to  remove 
undesired  signals.  FLI  has  a  6  dB 
bandwidth  of  4  kHz.  UI  is  an  IF  am- 
plifier with  adjustable  gain  control. 
The  data  sheet  specifies  a  gain  of  50  dB 
(at  45  MH/)  and  a  gain  control  range 
of  60  dB  (at  45  MHz).  Adjusting  the 
AGC  voltage  controls  the  gain  of  UL 
The  electronic  gain  control  circuit  Q2 
&  Q4  accomplish  this.  Following  am- 
plification by  Ul  the  signal  is  con- 
verted to  base  band  (audio)  by  product 
detector  U2  and  BFO  U2.  A  low  cost 
ceramic  resonator  determines  the  BFO 
frequency.  U2  is  also  a  Phillips  NE6n2 
(orSA602). 

After  conversion  to  base  band,  the 
signal  is  amplified  lo  a  level  to  drive 
a  stereo  headphone  by  U3.  U3  is  a 


Photo  E.  Authors  daughtcK  Megaihfuxds  null  nil  hour  sense. 


Photo  E  Megan  activates  sense  and  notes  that  the  signal  nulls, 
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Fig,  6,  Top  level  scheinatie. 
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National  Semiconduclor  LM386  coo- 
figured  for  a  gain  ol  ahuul  50  (scl  by 
I  ^iF  ceramic  capacitor  CI).  The  head- 
phones can  be  any  set  that  has  Z  of 
32  ohms.  A  quick  nole  dhoui  using  cheap 
headsets:  They  may  have  lower  effi- 
ciency than  name  brands,  \  can  notice 
the  dilTereiice  between  a  Sony  set  ver- 
sus a  $5  no- name.  However,  the  $5 
version  works, 

Elcclronic  gain  control  Q2  and  Q4 
provides  manual  gain  control  of  the  re- 
ceiven  Manual  control  is  desired  for  a 
DF  receiver,  because  automatic  AGC 
action  would  adjust  the  gain  of  the  re- 
ceiver as  the  loop  is  turned.  This  could 
make  finding  the  null  difficnlt  because 
of  AGC  trying  to  maintain  a  constant 
volume  leveK 

Because  the  loop  provides  a  figure- 
eight  pattern,  two  nuMs  would  occur. 
Thus  a  180-degrce  ambiguity  exists. 
The  nulls  are  perpendicular  to  the  loop 
axis  (Fig*  2A).  The  sense  antenna  and 
sense  amplifier  is  used  to  modify  the 
pattern  of  the  loop  to  allow  solving  the 
ambiiiuitv.  When  the  sense  switch  is 
closed,  VCC  is  applied  to  the  drain  of 
Q3,  amplifying  any  voltage  induced 
into  the  sense  antenna.  The  amplified 
signal  IS  summed,  with  the  signal  be- 
ing received  by  the  DP  loop  through 
coupling  loop  L2.  A  cardioid  pattern 
(Fig.  2B)  results,  thus  prt>ducing  one 
null  and  a  peak, 

Faraday  shield  construction 

Refer  to  Fig.  3,  To  form  the  Faraday 
shield^  start  by  cutting  a  24-inch  sec- 
tion of  1/4- inch  copper  tubing.  After 
cutting  the  tubing,  it  is  very  important 
to  remo\  e  any  sharp  edges  on  the  ends. 
This  will  prevent  damage  to  the  coils 
during  and  after  winding  (sandpaper 
was  used  for  this  operation).  Next, 
bend  the  loop  as  shown  in  Fig.  3, 

Attaching  Faraday  shield  to  box 

Next,  we  attach  the  loop  to  the  box 
after  bending  the  loop.  My  version 
used  a  plastic  box,  so  1  used  the  in- 
verted gap  configuraiion  described  in 
Fig*  4  (left  side).  If  a  metal  box  is 
used,  it's  very  impoitant  to  use  the 
configuration  shown  on  the  right-hand 
side  of  Fig,  4,  The  reason  lor  doing 
this  is  to  prevent  the  Faraday  shield 
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Fig.  Z  Receiver  schematic. 
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from  forming  a  shorted  turn.  If  the  in- 
verted gap  configuration  is  used  with  a 
metal  box,  the  receiver  will  not  work. 
Also,  if  a  plastic  box  is  used,  you  need 
to  provide  some  shielding  tor  the  re- 
ceiver boai'd.  Do  not  extend  the  shield- 
ing above  the  position  shown.  This 
shielding  is  connected  to  the  receiver 
circuit  board  ground. 

After  gluing  the  loop  in  place,  coils 
LI  and  L2  are  wound.  First,  coil  L1  is 
wound  using  6  turns  of  #28  wire  wrap 


Parts  List  A 

Qty. 

Name 

Value 

Note 

3 

C1.C13. 

C36 

100  jaF 

RS  270-1028 

7 

C2,  C3,  C4. 

C9,  C17, 
C24.  C32 

0.1  mF 

Ceramic  from 

junk  box  (JB) 

2 

C5,  C6 

500  pF 

Silver  mira  JB 

4 

C7,  C10, 
C30,  C33 

1  |.lF 

Ceramic  J B 

4 

C8.C11, 
C15,  C21 

0.01  mF 

RS 

C12 

lO^F 

RS 

014 

22Q\kf 

RS  272-956 

016 

0,1  |iF 

RS 

3 

Cie,  C23, 
C26 

470  pF 

Stiver  mica  JB      1 

CT9 

1 25  pF 

Siivermica  JB 

2 

C27,  C20 

5.5-45  pF 

l^ewark  9304 

C32 

12-100  pF 

Newark  9320 

C25 

51  pF 

Siivermica  J B 

2 

C26,  C37 

0.001  mF 

RS 

C29 

6SpF 

Silver  mica  JB 

C31 

lOQpF 

Silver  mica  JB 

C34 

0.22  jjF 

Ceramic  JB 

C35 

200  pF 

Silver  mica  JB 

D1 

1  M473& 

6,2  V  RS  276- 

561 A 

D2 

MV104 

Newark  IV1V104 

D3 

MBRS140T3 

Newark                i 
MBHS140T3 

FL1 

TKS330 

Digi-Key 
TK2330-ND 

J1 

Stereo 
phone  jack 

RS 

LI 

6T#2e 

See  text 

1? 

5T#28 

See  text 

L3 

150  mH 

Digi-Key               , 

DN41154'ND 

L4 

6,8  nH 

Digi-Key 

M8023-ND 

Table  L  Parts  list. 


wire.  The  wire  ends  are  connected  to 
the  bulkhead  (sec  Photo  B  and  Fig*  5). 
Next,  the  sense-coiipling  coil  L2  is 
wound  using  5  turns  of  wirewrap  wire. 
The  sense  antenna  is  made  from  a 
20-inch  section  of  3/32  bronze  rod 
purchased  from  a  local  welding  supply 
store.  The  sense  antenna  is  attached  to 
the  bulkhead  and  hot-glued  in  place. 
Next,  connections  from  the  bulkhead 
to  the  main  board  are  made  for  the 
sense  antenna,  LI  and  L2.  For  safety 


Parts  List  B 

Qty. 

Name 

Value 

Note 

^'5 

01,  Q3 

MPF102 

RS  276-2062 

2 

Q2.  Q4 

2N2222A 
(MPS2222A) 

RS  276-2009 

1 

R1 

50k  pot 

Small  JB 

1 

R3 

50k  (use  5Vk 
fixed  R)  10- 
mrn  knob  pot 

Surplus 

;;:.2 

R8,  R13 

lDk1/4W 

RS 

1 

R16 

1 0k  PC  B  pot 

RS  271-282 

1 

R4 

221"2  V'2  W 

RS 

1  ^  ■■ 

R5 

750EM/4  W 

JB 

1 

R6 

470i"M/4W 

JB 

2 

R7,  RIO 

10il1/2W 

RS 

f    . 

R9 

1.5k,l/4W 

R3 

i 

R11 

27m  T/4  W 

RS 

1 

R12 

100O1./4W 

RS 

1 

R14 

220^  1/4  W 

RS 

2 

R15,  fl20 

1  meg  1/4  W 

RS 

1-- 

R17 

5.1k  1/4  W 

JB 

i 

Ria 

2.2k  1/4  W 

RS 

1 

R19 

10Qk1/4W 

RS 

4ifJ^.;v:,:::::. 

R21 

Ik  t/4  W 

RS 

> 

R22 

47k  1/4  W 

RS 

SW1  &  R2 

power 

Volume 

RS271-215B 

1'"'     , 

SW2 

SPST 

JB  or  check  RS 

1 

T1 

T50-2  core 

Amidon.  Wind 
with  #£a 
wirewrap  wire, 
g2TPHI/3TSEC 

U1 

MCI  350 

NTi745  or 
ECG745. 
purchase  at  any 
TV  parts  store 

'  r-': 

U2,  U4 

NE602A 

RS  Unlimited 
RSU  11928173 

1 

U3 

LMaee 

RS  276-1731 

XI 

455  kHz     ■ 

Digi-Key, 
TK9942'ND 

!"■ 

Box 

a  x3x  1 

RS£7Q-I80a 
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Fig-  8,  Audio  schematic. 
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purposes,  a  small  round  wood  or  plas- 
tic ball  (puinied  red  or  orange)  should 
be  attached  to  the  end  of  the  sense  an- 
tenna tor  eye  protection.  Photo  C  shows 
how  the  two  antennas  are  attached 

Assemble  and  install  the  receiver 
hmitd  after  the  loop  h  constructed.  Re- 
fer to  Photo  B  lor  approximate  loca- 
tion of  active  stages.  Be  sure  to  use 
good  high  frequency  wiring  practices 
and  keep  leads  as  short  as  possible. 
Note  thatTl  is  also  wound  using  num- 
ber 28  wire  wrap  wire.  The  pnmary  is 
32  turns  and  the  secondary  is  3  turns. 

Alignment  testing  and  operation; 
location  of  adjustments  (see  Photo  B) 

AU  adjustments  and  test  points  will 
be  found  in  Fig,  7,  the  receiver  sche- 
matic. Before  starting,  preset  the  con- 
trols to  the  Ibllowing  conditions: 

1.  Set  the  VFO  control  for  center 
scale  (if  the  knob  pot  is  used,  it's  5  on 
the  dial). 

2.  Adjust  the  RF  gain  control  Ibr 
maximum  RF  ^ain• 

3.  Set  the  volume  control  for  a  low 
audio  level 

4.  Using  a  voltmeta^  adjilSt  the  sense 
gain  control  (Rl  6)  for  maximum  voltage 
at  ihe  drain  of  Q3. 

5.  Note  the  next  steps  will  tempo- 
rarily  allow  the  receiver  to  tune  a  very 
wide  range  (about  I  MHz)  for  align- 
ment purpose  only.  Thi.^  will  make 
VFO  tuning  ver>^  fast,  but  it's  only  a 
temporal^  condition.  After  the  receiver 
alignment  procedure  is  completed  the 
VFO  tuning  range  will  be  3480  to 
3800  kHz. 

6.  Using  a  voltmeter  connected  to 
FREQ  3.  adjust  R24  for  zero  volts, 

7.  Using  u  voltmeter  connected  to 
FREQ  I,  adjust  R23  for  maximum 
voltage. 

Note:  Use  a  plastic  alignment  tool 
when  adjusting  the  variable  capacitors. 
This  is  most  imponani  for  C22,  the 
VFO  frequency  adjust. 

Next,  you  wiU  need  a  signal  source 
set  to  3579.5  kHz.  Couple  to  the  loop 
by  placing  a  small  !oop  connected  to 
the  signal  source  near  the  receiver  DF 
loop. 

The  process  for  adjQffing  the 
bandspread  capacitor  an  J  peaking  the 
front  end  is  as  follows; 
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1 .  First,  set  the  VFO  so  the  receiver 
receives  3579.5  kHz.  This  is  accom- 
plished by  adjusting  C22  until  you 
hear  the  signal. 

2.  Next  use  a  communications  re- 
ceiver set  to  3124.5  kHz  to  hear  the 
LO.  Use  a  probe  made  out  of  wire  as 
the  antenna  located  close  to  the 
NE602.  This  will  verify  that  an  image 
is  not  being  received  and  that  the  VFO 
is  on  the  correct  frequency. 

3.  Align  the  front  end  by  adjusting 
C27  and  C20  for  maximum  signal  and 
listening  to  the  signal  as  each  adjust- 
ment is  tuned.  As  necessary,  reduce  the 
signal  generator  amplitude. 

To  set  the  VFO  tuning  range: 
E  Set  the  signal  source  to  380n  kHz, 
tune  the  receiver  to  hear  the  signaL  and 
measure  the  voltage  at  the  arm  of  the 
VFO  pot.  Write  down  this  voltage  as  V 
high. 

2.  Set  the  signal  source  to  3480  ISlz- 
Tune  in  the  signal  and  also  measure 
the  tuning  voltage.  Mark  it  down  as  V 
low. 

3.  The  next  steps  will  have  to  be 
repealed  about  6  times  because  the 
adjustments  interact. 

4.  Connect  voltmeter  to  FREQ  3  and 
adjust  R24  for  V  low* 

5.  Connect  voltmeter  to  FREQ  1  and 
adjust  R23  for  V  high, 

6*  Repeat  until  the  two  measure- 
ments equal  V  hijih  and  V  low. 

7,  Your  receiver  will  now  tune  from 
3480  to  380U  kHz.  This  tuning  range  is 
outside  the  bandwidth  of  the  front  end. 
However,  this  range  was  chosen  to  al- 
low the  receiver  to  be  operated  during 
a  low  battery  condition  when  the  volt- 
age regulators  are  out  of  regulation. 
Drift  during  normal  operation  is  small 
Large  drift  indicates  a  battery  near  the 
end  of  its  life.  You  can  pick  a  narrower 
range  by  finding  a  new  V  high  and  V 
low.  Just  use  the  new  V  high  and  V  low 
in  steps  4-5.  The  battery  is  mounted 
externally,  as  shown  in  Photo  D, 

After  the  receiver  is  working,  the 
sense  amplifier  gain  is  adjusted,  I  used 
my  80  meter  QRP  ARDF  transmitter. 
It's  important  to  use  a  local  source.  Do 
not  attempt  to  adjust  the  sense  circuit 
using  a  long  distance  signal  that  is  ar- 
riving  via  sky  wave.  According  to  tfie 
AKRL  Handbook,  it  is  possible  to  get 
poor  (or  no)  nulls  on  a  signal  that  is  via 


sky  wave  (page  14-5,  ARRL  Antenna 
Handbook,  18th  edition).  I  aligned  the 
sense  antenna  system  at  a  distance  of 
about  500  feet  from  the  tran smitten  So 
fan  testing  indicates  that  the  sense  an- 
Lciuia  works  over  the  useful  range  of 
the  recei\er.  The  only  thing  1  noticed  is 
that  the  sense  antenna  does  not  pro* 
duce  a  null  or  peak  at  a  distance  less 
than  about  15  feet  from  the  transmitter 
Howeven  the  loop  still  produced  nulls. 
In  a  real  ARDF  event  vou  can  sec  the 
markers  at  a  distance  where  the  sense 
is  still  working* 

To  adjust  the  sense  antenna,  p#form 
the  following  sequence: 

1.  At  a  distance  of  about  500  feet 
(minimum)  from  the  transmitter,  rotate 
the  receiver  and  find  the  null.  Now  ro- 
tate the  receiser  90  degrees  from  the 
null  (for  now,  any  direction).  Push  the 
sense  switch  and  rotate  R16  through 
Its  range.  If  you  are  in  the  right  quad- 
rant, you  will  imd  a  place  in  the  adjust- 
ment range  of  R16  where  the  signal 
will  dip,  ir  you  continue  adjusting 
R16,  the  signal  will  pass  the  dip  and 
increase  in  strength,  ff  you  don't  find 
the  dip,  rotate  90  degrees  in  the  oppo- 
site direction  from  the  null  You  should 
find  it.  Adjust  R16  for  a  dip  in  signal 
ytrenglh.  Mark  the  side  of  the  loop 
pointing  toward  the  transmitter  (where 
the  dip  occurred)  with  tape. 

2.  Test  the  operation  of  the  sense  by 
finding  the  nulL  Knowing  tlic  direc- 
tion of  the  transmitter,  rotate  the  loop 
90  degrees  (use  the  end  diat  is  not 
marked  with  the  tape).  Pu.sh  the  sense 
switch.  The  signal  should  increase. 

3.  Go  back  to  the  null  (without  the 
sense  switch  pushed),  and  rotate  the 
loop  (end  marked  witli  tape)  90  de- 
grees toward  the  transmitter.  Push  the 
sense  switch.  The  signal  should  dip. 

4.  Another  simple  test  is  to  hold  in 
the  setise  switch  while  rotating  the  re- 
ceiver. The  signal  should  dip  when  the 
end  marked  with  tape  is  pointing  to- 
ward the  transmitter  (the  dip  is  90  de- 
grees offset  fr(Mn  the  null  obtained 
with  no  sense).  The  signal  should  peak 
when  the  end  of  the  loop  with  no  tape 
is  pointed  at  the  transmitter. 

Operation  (refer  to  Photu  E) 

Safety  first!  Always  watch  out  for 


power  lines  and  where  the  sense  antenna 
is  pointed. 

First,  find  the  null  without  the  sense 
antenna  active.  After  the  null  is  found, 
rotate  the  receiver  90  degrees  from  the 
null  and  activate  the  sense  (Photo  F). 
Note  the  strength  of  the  signal  before 
and  after  activating  the  sense.  If  the 
signal  dips  or  slightly  decreases,  the 
taped  end  of  the  loop  is  pointing  to- 
ward the  transmitter  If  the  signal  in- 
creases, the  nontaped  end  of  the  loop  is 
pointing  toward  the  signal.  After  the 
180  degree  ambiguity  is  solved,  deac- 
tivate the  sense  and  use  the  null  with- 
out sense.  That  null  is  usually  deeper. 

Closing  comments 

Dale  Hunt  WB6BYU  suggested  that 
it  may  be  possible  to  replace  Tl  with  a 
modified  10.7  MHz  IF  transformer.  If 
anyone  tries  that,  please  let  me  know.  I 
am  currently  working  on  having  a  pro- 
fessional board  layout  done,  I  plan  to 
use  a  footprint  for  Tl  that  would  allow 
a  standard  10.7  IF  transformer  to  be 
substituted.  Dale  also  suggested  that 
the  VFO  coil  could  be  replaced  by  an 
adjustable  inductor,  and  that  could 
eliminate  the  need  for  a  variable  ca^ 
pacitor  for  C22.  For  field-testing,  I  am 
currently  using  a  0.15  wall  CW  trans- 
mitter that  was  designed  for  ARDF 
use.  The  plans  for  it,  as  well  as  infor- 
matidri  concerning  the  availablility  of 
PCBs,  can  be  found  on  my  Web  site. 
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Additional  references 

My  Web  site  (Albuquerque  transmit- 
ter hunters)  is  at  [http://home.att net/ 
-wbSwfk].  The  Homing  In  Web  site  is 
at  [httpiZ/members-aoLcom/homingi^i/ 
index,  html]. 


'  DIP  switch  programmable 

'  Miniature  in  siz^ 

►  37  ESA  tones,  27  non-stanctard 

tones  from  33.[)  to  254.1  Hj  Included 

'  Reverse  Burst  built-in 

'  Easy  3  wire  hookup 

SS-64  CTCSS  Encoder 


SS-G4  DIP  Switch  Pragrammalile  CTCSS  Encodef       $28.96 


>  FLity  enclosed  CTCSS 
encoder 

»AII  32  E!A  tones  from 
67,0  to  £03,5  Hz  included 
^  Perfect  formotJJle/ 
base  applications 

TE-3-2 
5,25"  3<  3.3' X  1.7' 

TE-32  Milli-Tone  CTCSS  Encoder  S4S,95 


TP'SaoO  Shar&d  Repealer  Tone  Panel 


-  51  CTCSS  Tones 

•106  DCS  Codes 

•  Supports  157  Repeater  Subscribers 
•On-Line  Computer  Help 

•  Repeater  CW  ID 

•  Air  Time  Loading  &  Analysis)  Graphs 
•Signalling  Formats:  CTCSS 

DCS  &  DTMF 


TP-3200D  Table  Top  Version 
TP-3200nM-A  Single  Rack  IVIount  version 
'^TP-32D0flM-B  Triple  Rack  Mouni  version 

*  Holds  up  lotMeBTP-3Z00& 

Call  or  write  to  receive  our 
full  Product  Catalog  or  visit 
our  Web  site  for  complete 
information  at: 
http://www.com-spec.CQm 


$26t.95  eaDh 
$279.95  each 
$279,95  eaeh 


Eight  pragrammabJe, 
$eJ$ct9l)l$  messages 
Fulljf  field  programmable 
via  inciiiided  keypad 
Meets  al]  FGC 
identification  requirements 


ID- 8  Automatic  Morse  Code  Idegtifier 
1,a5"x1.12')(,35" 

m-a  Auloinatic  Morse  Stalian  Idenlifiei    $69.95 

COMMUmCATIOm  SPECIALISTS,  INC. 

426  WEST  TAFT  AVENUE  •  ORA^-iGC   CA  328^5-4296 
(714)  998-30$  t  *  FAX  (714)  974^3420 
Entire  U.S.A.  (SOO)  854-0547  '  FAX  {800}  8$ih0547 

hiip-//www.com-spec.cafn 


Amplifiers.  ATU  Down  Cg^n^ycrfers 


LINEAR 

PC  board  and  comp^eile  parts 
HF  aiflpJifiere  described  in  the 
IVtolarota  Appiicalton  Notes 
Engtneering  Bulleiins: 

AN77SH  t2DW)     AK  758 
AN77^L   <20W)    AR313 
AN  762  i.Um)     EK27/5. 
HB63       (140W)     EB104 
AjG05gO0W)     ARj47 


AMPLIFIERS 


^IsUor 
and 


(300W> 
(600W) 


2  Meter  Amptltlers 

(144-146  UHz] 

{Kit  or  Wired  and  Tested) 

aSW- Model  335A, 

Sr9.S5;S  10^-95 

$119.95/31 59.95 


^^"^^^^^fnX^imr^^ 


HARD  TO  FIND  PARTS^ 

■  RF  Power  Transistofj 

'  Broadband  HF  Transformers 

■  Chip  Caps  -  KemafATc 
*  Metalelad  MJta  Caps  -  Unelccj/SemcD    |  ^^J^  or  Wjned  and 

■  ARCO.-SPfiAGUE  Tnmmer  Capadto-'i 

W^e  can  ge(  you  muaUy  any  RF  liansistori  J  ^Ga  A^     rrrirJ!''"'"''"^^ 
Cafl  us  for  "sfra^ge "  fm^  lo  hnd  oaris  f      T  ^^  '^  =*  "  J^ET)  $4  9.95,'$69 
DIGITAL  FH EQUENC Y  READOUT  ^^^^^^  AT V-4  [902  qpfi  \ 

Far  older  analog  3rar3ce<vers  J  fn»AC  _  crtT-/*-^      -"^ 

TK-T  (Wired  amj  Tesl&dj     51 49.95 


.95 


-Mut?,  >^  I  v-4  002-956) 


,95 


for  detailed  infofrmatiiorif^antffi 


liitjeviie^r  our  tree  catalog! 


Phone 

(937)  426-8600 

FAX 
(937)  429-3811 


CCI 


Communication 
Concepts  Ina 


50«  MiJlstone  Drive  "  Heavefcreek,  Ohio    45434-5S4fl 

e-mail:  ccLdayton@poboxxom 
www^comm  unication-concepts.com 


A&DITiONAL   ITEMS 

Heal  Sink  Material 

Mods\  m  Heat  Sink  (6.5"  k  12"  x  1.6^),  $24 

CHS -a  Coppef  Spreader  (6  "k  6"  x  ^B")  <24 

Low  Pass  Fi  Irtra  (up  to  aOOVV) 

tor  harmorEciS      St  2.95 

Specily  TOM,  t5U.  20M,  40M.  aOM  or  1  BOM 

HF  Splitters  snd  Combiners  up  to  2KW 


Will    SHOOT  A  iINf  OV£H  A  lOO  FOOT  TREE  WllH  £ASl 

HAHQ  yoUR  NEXT  WJR£  mJEHHA 

THE  tl  HANG  WAT 
BiCTTER  THAhf  A    BOW  &  ARUOW 
PUT  TH^r  HZ^r  DIPOLE  WHE^Rf  VOAJf  WANT  JT  Hi 
JN  HALF  rmf  W*TH  THi  K%  HANG 
AhtO    THE  tl  WIWPIR  OUR  INTEf^MEDlATE  lfM£ 
WITH  orsPENSlR  500^  OF  155  LB  T^ST 
STAKEASiE  HA^iDil 
CRANK  rWIST  OFFTOl* 

KIT  ^^ 


MAKE  YOUR  mtt 


EXFEIIIE^CC  4  PLEASAHJ 


tl  HAHQ  Kit 

i  EI  flAI^O 

t  PACK  OF  S  WEIGHTS 

J  £1  ffJMDEH 

SHIPPING 

TOTAL  COST  $69,BO 

SAVES  VQV  19.^5  OU  THJS  KIT  PACKA<;£ 

MD  RESIDENTS  ADP 

S%    SALES  TAJf 


'■ir<  ■iK-^s^:^.^.:^^^ 


l-Mli  lis  All 
(540)  186^0i76 


Sf  MD  CHECK  /  MO«EV  OI^OER 
EI  HANG  £^C. 
8645  TOWEK  DftlVE 
LAUREL.  ^D,  20723 
S49,9S  El  flANG 
$5.^SSHfPPtNG 
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80m  ARDF  Comes  to  America 


If  your  club  holds  only  2m  ARDF  evenis,  you  re  missing  half  the  fun.  There's  anoilier  hnernational 
foxhunting  band,  too. 


Before  2m  FM  took  off  in  iIk^  IlUc  1 960s, 
clubs  held  their  mobile  hidden  trans- 
mitter hunts  rrhuntsj  on  the  80m  and  10m 
bands.  Look  tlirough  ham  radio  magazines 
of  the  1950s,  and  you  II  see  a  varietv  atra- 
diio  dircctiun  finding  (RDF)  antennas  stick- 
ing out  of  car  windows,  tncludtng  big 
box-shaped  loops  and  little  ferrite  tihIn. 

Transmitters  and  receivers  used  tubes 
back  then,  so  "portable"  really  meant  '^big 
and  heavy  with  a  handle;'  Low- voltage  dry 
cells  were  neccssarv  to  lisht  tube  fi tanienis, 
and  high- voltage  batteries  powered  the  tube 
plates.  Thai  didn't  stop  tlie  ham  hiders  of 
that  era,  who  sometimes  put  iheir  emitters 
tn  baby  carriages  and  built  them  inio  fake 
fire  In  drains,  just  like  todav. 

Skywave  propagation  makes  eighty 
meters  a  crowded  place  after  dark,  so 


foxhunts  on  that  band  were  daytime  events. 
(At  night,  ten  meters  was  preferred.)  The 
winner  was  usually  first  vehicle  to  be  spot- 
ted by  the  hider,  so  hand-held  "sniffers'* 
were  unnecessary. 

Almost  a  half  century  laLcr,  hams  on  this 
continent  are  rediscovering  the  joysof  shon- 
wavc-band  RDE  That's  because  it's  an  im- 
portant part  of  ihc  international  on-fool 
foxhunting  scene.  TtKlay's  solid-state  tech- 
nology  makes  it  easier  and  much  more  fun. 

Europe  leads  the  way 

As  regular  "Homing  In"  readers  know, 
competitive  on- foot  foxhunting  (also  called 
fox  tailing,  radio-orienteering,  FoxOring  and 
ARDF)  follows  rules  that  are  promulgated 
by  the  International  Amateur  Radio  Union 


Photo  A.  In  ihe  early  days  of  ARDF  in  Europe,  fax  rramminers  were  just  like  the  ones 
used  if  t  USA  T-httnfs  of  the  1950s  ^  big,  bulky,  and  keyed  by  hand, 
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(lARU J.  They  originated  in  eiSterJi  Europe, 
where  the  sport  began  on  80  meters  in  the 
1970s  (Photo  A).  Two  meters  was  added 
later  Nowadays,  IARU*s  national  regional, 
and  world  ARDF  Championships  have  an 
SOm  event  on  one  day  and  a  2m  event  on 
another. 

In  a  few  countries  such  as  Sweden,  80 
meters  is  still  the  primary  band  for  ham  ra- 
dio uansmitier  hunts.  A  few  years  ago,  I 
interviewed  Ber-Axel  Nordwaeger  SMOBGU, 
who  put  out  courses  for  the  1994  ARDF 
World  Championships  near  Stockholm.  P- 
A  dislikes  the  signal  reflections  dial  plague 
VHF  hunt!^.  "T  don't  find  2  meters  as  inter- 
esting because  it's  so  unpredictable,"  he 
says,  "You  end  up  in  many  places  other  than 
where  the  transmitter  really  is," 

Stockholm  foxhunts  are  Wednesday 
evening  at  7  p.m.  in  large  wooded  forests. 
In  tnost  months,  that's  well  after  sunset. 
Snow-covered  courses  are  frequent.  The 
hider  puts  out  seven  transmitters*  timed  to 
come  on  automatically  and  to  transmit  one 
after  another  in  sequence. 

"Our  old-fashioned  receivers  inlerfered 
with  each  other/'  says  PA.  "So  we  had  to 
spread  the  hunters  out.  They  scaner  into  the 
forest  two  minutes  before  the  first  fox  starts. 
They  are  allowed  to  continue  to  search  for 
two  minutes  after  the  last  transmitter  shuts 
off,  then  return  to  the  start.  About  an  hour 
after  the  hunt  ends,  the  foxes  automatically 
start  transmitting  again  to  help  the  organizer 
find  them  to  pick  ihcm  up," 

AcL^JidiJig  to  SM0BGU.  most  Swedish 
radio-orientccrs  use  the  same  receiver  de- 
sign, which  is  about  the  size  of  a  cigitrette 
pack  (Photo  B).  'Two  Swedes  started  build- 
ing them  around  1965,"  he  says.  "The  cir- 
cuit has  been  improved  over  the  years.  We 
can  buy  Ihem  either  complete  or  in  parts. 
The  ferrite  loop  is  quite  OK.  My  friend  Lars 
Nordgren  SM0OY  uses  a  larger  air-core 


loop  instead.  It  is  heavier  to  carry,  but  gets 
a  siiarper  bearing  null." 

Stateside  foxhunters  know  that  2-meter 
RDF  is  made  more  diificult  by  multipaih. 
VHP  signals  reflect  from  buildings,  hills, 
and  mountains.  Bearings  are  most  accurate 
wJien  transmitters  and  receivers  are  line-of- 
sight  and  there  are  no  large  terrain  features 
neaiby.  When  you're  in  a  canyon  on  the  back 
side  of  a  hilL  2-nieter  signals  are  weak,  and 
bearings  ai^en't  trustworthy. 

Eighty  meters  is  a  different  story. 
Groundwave  is  the  primary  propagation 
mode  for  fox  signals  on  that  band  in  day- 
time. Long  metal  stmctures  such  as  power 
lines  and  fences  can  affect  beatings  if  dicy 
are  close  to  the  receiver.  But  in  general 
bearings  are  sharper  and  more  consistent 
than  on  VHP.  Eighty-meter  RDF  equipment 
is  smaller  and  lighter,  loo.  Tliai  explaiiis  why 
winning  times  on  80m  were  two  to  1 6  min- 
utes better  than  for  the  same  age/gender  di- 
visions  on  two  meters  in  the  1998  ARDF 
World  Championships, 

Ewald  Stadler  DJ2UE  of  Herrenberg, 
Germany,  is  a  foxhunt  organizer  and  trainer 
for  tlie  Deutscher  Amateur  Radio  Club.  He 
says,  "On  80  meters,  you  have  to  know  your 
equipment,  the  null  and  front-to-back  ratio. 
But  mostly  it's  running,  a  sport  competition. 
However,  on  tw^o  meters^  it's  a  brain  com- 
petition. You  have  to  be  very  careful  what 
you  do  because  of  the  signal  reflections.  On 
80  meters,  you  can  stand  still  and  navigate 
and  take  your  bearing  and  then  go.  but  on  two 
meters,  no  way!  If  you  stand  still  and  lake  a 
bearing,  you  may  be  off  by  30  degrees/' 

ARDF  promoters  around  the  USA  are 
adding  80  meters  to  their  events.  Starting 
in  March,  all  of  our  southern  California 
multifox  practice/demonstration  sessions 
have  had  at  least  one  80m  transmitter  Usu- 
ally the  hunters  find  the  2m  foxes  first,  then 
start  over  again  on  eighty  using  borrowed 
gear.  Most  of  ihem  express  amazement  at 
the  shart>,  bounce-free  bearings  on  the  new 
band. 

Sharp  bearings  and  small  lightweight 
RDF  gear  make  80m  an  ideal  band  for  in- 
troducing youngsters,  particularly  pre-teens, 
to  amateur  radio  and  ARDF.  Would  this  be 
a  great  activity  for  your  next  Scout  campout 
or  Jamboree-on-the-Air? 

Getting  bearings  on  SOm 

Several  manufacturers  make  "longwave- 
to-microwave"  multimode  hand-held  re- 
ceivers and  scanners  covering  the80tn  band. 
Available  models  include  the  Icom  IC-RIO, 
Yaesu  VR-500,  Alinco  DJ-XlOX  and  AOR 
AR82nOTTB.  With  such  a  set  and  an  RDF 
antenna,  you're  ready  for  an  80-meter  hunt 


(Photo  C).  Be  sure  that  the  receiver  has  CW 
or  SSB  modes  in  addition  to  FM,  because 
SOm  foxes  send  keyed  CW, 

On  two  meters,  you  can  get  a  rough  bear- 
ing by  simply  hold!  ng  your  handie-talkie  or 
scanner  close  to  your  chest  and  turning 
around,  listening  for  the  signal  null  that  in- 
dicates that  the  source  is  behind  you.  This 
''body  shield"  technique  wonH  work  with 
an  80m  handheld,  because  these  long- wave- 
length signals  pass  right  through  our  bodies 
witli  almost  no  attenuation. 

Reflectors  or  shields  of  metal  won^t  make 
your  SOm  set  reliably  directional  either.  At- 
tempts to  shrink  SOm  yagis,  quads  and  other 
high-gain  antennas  to  portable  size  have 
proven  futile.  So  loop  and  rod  antennas  are 
the  best  way  to  get  good  SOm  bearings,  just 
as  they  were  almost  a  half-century  ago. 

Large,  multitum  box-frame  loops  are  ac- 
curate and  sensitive  for  mobile  use  (see 
''Homing  In'*  for  August  1991).  However, 
they're  too  big  and  clumsy  to  cairy  on  foot. 
Winding  about  the  same  amount  of  wire  on 
a  small  ferrite  rod  makes  for  a  light  easy- 
to-carry  antenna  thai  has  the  same  sharp 
nulls  and  almost  the  same  sensid  vity.  Small 
aii*-core  loops  can  also  be  effective  if  care 
is  taken  to  achieve  good  electrical  balance. 

Adding  a  vcitical  **sense''  whip  or  wire 
with  proper  signal  phase  resolves  the  rod 
or  loop's  inherent  180-dcgrce  ambiguity. 
More  about  the  theory  and  practice  of  HF 
loops,  rods,  and  sense  circuits  is  in  xheARRL 
Handbook  and  my  RDF  book.  (Transmitter 
Hunting  —  Radio  Direction  Finding  Sint- 
plifiedhy  Moeil  atid  Curlce  is  published  by 
TAB/McGraw-Hill,  ISBN  number  007- 
156006K.) 

Champion  SOm  ARDFers  of  Europe  and 
Asia  prefer  integrated  receiver/antenna  sets. 
Each  country  seems  to  iiavc  its  only  favor- 
ite design,  A  set  by  Siegfried  Pomplun 
DL3BBX  is  popular  in  Germany  and  the 
Netherlands  (Photo  D).  You  can  buy  a  kit 
version  for  about  US$95,  if  you're  willing 
to  arrange  for  currency  exchange.  There  i^s 
a  Web  link  at  the  ''Homing  In"  site  with 
more  information. 

Altai  ARDF  sets  from  the  Barnaul  Radio 
Factory  in  southwestern  Siberia  are  used 
throughout  the  former  Soviet  Union.  That 
factory  makes  the  *' Altai -3. 5"  for  eighty 
meters,  which  has  a  tunable  receiver  and 
loop/spike  directional  antenna  system 
tPhoto  K).  The  loop  is  about  one  foot  in 
diameter. 

The  USA  doesn't  have  a  favorite  SOm 
receiver/antenna  set  yet^  but  Jerry  Boyd 
WB8WFK  of  Albuquerque  (Photo  F)  is 
workitig  hard  to  create  one.  See  his  article. 
"YOU  Can  Build  the  FoxFinder  80!",  else- 
where in  this  issue  of  73. 


Photo  B,  Per- Axe  I  Nordwaeger  SM0BGU 
is  ready  for  the  next  Stockholm  himi  in  the 
forest  Note  his  cigarette-pack- size  re- 
ceiver with  rod  and  sense  antennas. 


International  rules  for  iiOtn  ARDF  call  for 
transmitters  to  have  3  to  5  watts  output, 
keyed  CW.  Frequency  ratige  is  3500  to  3600 
kHz.  A  General  class  or  higher  license  is 
required  for  the  hider  above  3525  kHz  and 
Extra  below  3525  kHz.  There's  no  license 
requirement  for  the  foxhunters,  of  course. 

The  most  popular  SOm  fox  frequency  is 
3579.5  kHz,  because  inexpensive  TV 


Photo  C.  Holy  Ugg  W6QYY  built  this  80- 
meier  RDF  antenna  to  use  on  foot  with  his 
MF/HF/VHF  multimode  hand-held  scan- 
ner at  a  recent  southern  California  hum. 
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Photo  R  Try  it,  yoii^ll  like  ir!  Matthew 
Cook  gave  high  marks  to  80m  A  RDF  after 
experiencing  it  for  the  first  rime  at  Ciiltecb 
in  Pasadena  tliis  spring.  !n  liis  left  hand  is 
an  SOm  receiver/antenna  set  by  Siegfried 
Pmiphni  DL3BBX. 


colorburst  crystals  on  Uiat  Irequency  are 
easy  to  rind  all  over  the  world.  The  finish 


line  beacon  frequency  should  be  at  least  20 
kHz  away  from  the  five  fox  transmitters  to 
prevent  QRM  on  simple  receivers. 

Most  QRP  crystal-controlled  CW  trans- 
mitters can  be  pressed  into  service  as  SOm 
foxes.  Sec  my  article,  "'Super-Simple  SOm 
Fox'\  in  this  issue  of  73  for  an  excellent 
desien  by  Rik  Strobbe  ON7YD,  Antenna 
polarization  must  be  veriical,  to  provide  best 
results  with  loops  and  rods. 

Shoot  up  your  antenna 

Fox  transmitting  atiiennas  for  SOm  are 
easy  if  there  are  trees  at  the  hunt  site.  I  found 
that  a  more-or~less  vertical  wire  20  to  30 
feet  up  into  a  tree  and  a  single  radial  wire 
of  the  same  length  provides  plenty  of  sig- 
nal to  the  starting  point,  even  on  an  TARU 
championship-si^e  course,  when  used  with 
the  ON7YD  iransmiuer. 

How  do  you  get  the  antenna  up  into  the 
tree?  And  more  important  to  a  harried 
foxhunt  organizer,  how  do  you  put  five  an- 
tennas into  five  trees  in  a  short  time?  My 
answer:  A  slingshot  There  are  some  new 
commercial  slingshot/spinning-reel  con- 
Irap lions  for  sale  to  hams,  but  I  have  had 
excellent  results  with  a  simple  twelve-dol- 
lar slingshol  from  the  local  sporting  goods 
store.  Raiher  than  loft  a  leader  line  and  then 
liaul  up  the  wire  with  it,  I  launch  the  radiating 
wire  directly- 


Photo  E,  For  many  years,  80m  ARDF  has  been  part  of  pliysical  education  in  Russian 
schools^  including  bofli  licensed  and  unlicensed  youngsters.  The  "Altai-SJ"  is  one  of 
very  few  commerckdiy  manufactured  ham  equipment  items  there, 
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For  me,  AWG  #24  stranded  wire  with  the 
multicolored  Teflon  jacket  is  jusi  right.  I 
found  white  wire  with  browai,  black,  and 
green  stripes  that  camouflages  well  in  leafy 
trees  and  on  the  grass.  After  one  SOm  hunt, 
I  asked  a  hunter  what  he  thought  of  my 
antennas.  He  said,  ''What  antennasT* 

Here  are  some  antenna-launching  tricks 
thai  I  learned  the  hard  way: 

i )  Tie  a  "3/8''- size  lead  sinker  (10  grams) 
to  the  far  end  of  the  wire,  launch  the  sinker 
over  a  high  branch,  and  the  wire  will  fol- 
low. Be  sure  to  secure  the  transmitter  end 
of  the  wire  so  you  don't  loft  the  whole  wire 
oui  of  reach. 

2)  The  pile  of  wire  on  the  ground  must 
offer  absolutely  no  resistance  to  being 
pulled  up.  Allow  no  tangles,  and  definitely 
no  tree  branches  or  other  debris  under  the 
wire  to  snag  it. 

3)  Hold  the  slingshot  upside-dow^n.  so  that 
as  the  wire  falls  away  after  launch,  it  doesn't 
tangle  in  the  yoke  of  the  slingshot 

4)  Put  tape  over  the  eye  of  the  sinker 
where  il  connects  to  the  antenna  wire-  Be- 
fore I  did,  I  got  a  nasty  cut  on  my  fingertip 
from  ihe  sharp  point  of  the  eye  on  one 
launch. 

NOTE:  Use  extreme  caudon  with  your 
slingshot.  Wear  safety  glasses  and  watch  out 
for  others  nearby.  Check  and  obey  local 
law^s.  The  possession  and  use  of  slingshots 
may  be  regulated  by  ordinances  and  park 
rules. 

The  radial  wire(s)  can  just  he  stretched 
out  on  the  ground.  I  usually  stick  short 
skewers  into  the  soil  to  hold  the  far  ends  of 
the  radials  in  place  and  keep  the  wire  from 
coiling  up.  In  two  locations  at  the  June 
ARDF  Team  USA  Qualifying  Runs,  the 
foxes  were  next  to  a  creek,  so  I  dropped  the 
radials  into  it. 

Having  only  one  radial  results  in  a  more 
covert  hidden  transmitter,  but  ii  reduces  sys- 
ten>  efficiency  and  makes  the  radiation  pat- 
tern somewhat  directional  If  possible,  run 
the  radial  in  the  direction  of  the  start  point, 
to  put  maximum  signal  in  that  direction.  Use 
care  to  minimize  the  hazard  of  tripping  over 
it. 

Better  transniiiier  antennas  may  be 
needed  if  power  is  lower,  receiver  sensitiv- 
ity is  less,  or  there  is  a  high  noise  level  at 
the  site.  For  the  ARDF  Championships  in 
Portland  last  year.  Dale  Hunt  WB6BYU 
made  antenna  sets  consisting  of  a  26Toot 
vertical  wire,  three  164bot  radials,  and  an 
RF  nmtcliing  transformer.  His  tiansfomiers 
were  wound  on  Amidon  T- 130-2  cores,  5 
tutus  on  the  primary  (connecting  via  50- 
ohrn  coax  to  the  transmitter)  and  55-tuiTi 
secondary  (to  antenna  and  radials).  1  could 
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i*A£>/o  K  Jerry'  Boyd  WB8WFK  was  the 
only  competitor  at  the  1999  ARDF  Cham- 
pionships in  Fori  land  who  built  his  own 
80m  receiver/antenna  set  from  scratch. 
He*s  crossing  the  finish  line  in  this  photo. 


tell  ih'dl  ihese  antennas  worked  very  well, 
as  I  copied  the  foxes  several  miles  away  on 
my  mobile  rig. 

The  need  for  tall  trees  for  wire  antennas 
limits  the  number  of  suitable  80-meier 
foxhunting  sites  in  southern  California.  Vm 
experimenting  with  standalone  80-mcter 
vertical  antennas  made  from  PVC  irrigation 
pipe  wound  with  magnet  wire.  Any  sug- 
gestions from  your  experiences  would  be 
welcome. 

Unfinished  business 

I  incorrectly  identified  the  hand  holding 
the  RDF  set  in  Photo  C  of  Augusf  s  "Hom- 
ing In/'  It  actually  belongs  to  Tony 
Boegeman  WA6ZMZ  of  San  Diego,  Cali- 
fornia, Tony  is  active  in  both  mobile  and 
on-foot  foxhunting  with  the  Amateur  Ra- 
dio Club  of  El  Cajon.  He  mounted  the 
Comet  KCl  RF  i^ug  on  his  time-difference- 
of-arrival  RDF  unit  to  tell  when  he's  within 
a  few  feet  of  the  transmitter, 


Response  to  my  call  to  host  the  2001  USA 
ARDF  Championships  has  been  good, 
WB6BYU,  who  has  more  ARDF  hosting 
experience  than  just  about  anyone  else  in 
the  country,  reminded  me  to  mention  that 
corporate  sponsorship  and  in -kind  donations 
can  help  balance  the  budget  lor  an  event  of 
this  kind.  For  exattiple,  a  division  of 
Motorola  provided  medals  for  the  1999 
Championships  on  Portland. 

**Generally  it  is  easiest  to  find  some- 
one to  sponsor  the  medals,"  Dale  says. 
*Tt's  harder  to  get  the  buses  paid  for. 


Donations  require  a  lot  of  advance  work, 
because  many  companies  plan  them  over 
a  year  ahead."  Don^t  forget  T-shirts  for 
the  competitors,  with  a  unique  logo  for 
your  event. 

I'm  sdll  interested  in  hearing  from  clubs, 
and  club  councils  interested  in  putting  on 
the  next  multinalion  ARDF  event  in  this 
country.  Details  were  in  last  month's  col- 
umn and  are  on  my  Web  site.  For  thai  and 
for  any  RDF-related  matters,  use  the  postal 
and  E-mail  addresses  at  the  beginning  of  this 
article. 


HF  -  ON  THE  GO! 

'BASE  STATIONS  •  BOATS  •  PLANES  •  AUTOMOBILES 


The  World's  Smallest  Full-Featured  HF-SSB  Radio 
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The  S&2020  is  the  perfect  choice  for  base,  backpacks  or  business  trips. 
•  Weighing  in  at  just  4.5  pounds,  the  SG-2020  features  fufly  adjustable 
output  power  from  0  to  20  watts  PEE  •  Low  current  requirements  in 
receive  mode  allow  practical  battery  pack  operation,  •  A 
bullet-proof  front  end  provides  third  order  intercept  at 
better  than  -f  18dB,  virtually  eliminating  adjacent  channel 
interference.  •  Designed  widi  the  portable  user  in  mind, 
it  comes  complete  with  built-in,  fully  adjustable  mode  *B'  Iambic  keyer, 
VOGAD  baseband  speech  processing  and  RF  clipping.  •  All  this  plus 
legendary  SGC  quality  and  reliability  al  an  incredibly  low  price. 


For  complete  details  on  the 
SG-2020;  see  pur  SGC  dealer, 
or  check  out  our  website. 


1-800-2597331 

www.sgcworld.com 
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PO.  Box  3526  BeUevue.  WA  98009  USA 
Phone:  (425)  74f>fl310  Fax:  (425)  746-6384  Email:  sgc@sgcworId:com 
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Crlendrr  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Calendar  Event  two  months  in 
advance  of  the  issue  you  want  it  to  app&ar  in.  For  exampie,  if  you  want  it  to  appear  in  the 
January  2001  issue,  we  should  receive  il  by  November  30.  Provide  a  dear,  concise  summary  of 
tlie  essential  details  about  your  Calendar  Event 


NOV  4 

LAWRENCEVILLE,  NJ  The  Delaware  VaJley 
Radio  Assn.  Hamfest  will  be  held  Nov.  4th, 
0800"'1300  at  Lawrence  High  School,  2525 
Princeton  Pikej  Lawrenceville  NJ.  General 
admission  is  $5;  outdoor  spaces  $10  (includes 
one  admission).  Additional  spaces  $10/ 
Adnnlsslon  $5,  Indoor  spaces  $15,  includes 
one  admission.  Second  indoor  table  $10/ 
Admission  $5.  Limited  electrical  supply.  Vendor 
setup  at  0630,  For  information  about  VE 
exams,  check  the  Web  at  [www.sfacxom/ 
w2zq].  Talk-in  on  146.670  PL  131.8.  For  more 
info,  call  (609)  882-2240,  or  E-mait  [w2zq@ 
arrl.net]. 

LONDONDERRY,  NH  The  Interstate  Repeater 
Society  ARC  Annual  Fall  Flea  Market  will  be 
held  Nov.  4th  at  the  Londonderry  Lions  Club 
on  Mammoth  Rd.  Space  is  limited,  so  reserve 
it  now.  E-mail  reservations  to  [Harold© 
neainc.com]:  or  call  Pau!  at  (603)  863-3308. 
This  event  will  be  held  rain  or  shine.  There  will 
be  over  35  tables  inside,  and  room  for  more 
undercover  outside,  Electricity  Is  available  to 
13  of  the  35  tables.  32  discount  to  the  first  10 
people  to  provide  their  own  table.  After  that  it 
is  $10  per  supplied  table,  Vendor  setup  is  at  6 
a.m.  Early  bird  shoppers  will  be  admitted  6  a.m. 
to  S  am.  for  SIO.  Admission  8  a.m.-l  p.m,  is 
$3  each.  Directions:  Route  93  North  to  Exit  4 
in  NH.  Top  off  the  ramp  left  turn.  Straight  west 
on  Route  102  until  you  pass  Dunkln'  Donuls 
on  the  left,  next  light  is  Route  128.  turn  right. 
The  Londonderry  Lions  Club  is  about  a  mile 
on  the  right.  Talk-in  on  146.850, 

NOV  5 

LINGLESTOWN,  PA  A  hamfest  will  be 
sponsored  by  the  Central  Pennsylvania 
Repeater  Assn.  at  Linglestown  Firehall  and 
grounds,  5901  Linglestown  Rd.,  Linglestown 
PA.  Exit  26  off  1-81,  Exit  N.  Mountain  Rd.  off 
Rt.  22.  TalKnn  on  145.47  (WA3KXG)  -  offset. 
VE  exams  at  9  a.m.  Admission  $5,  tailgating 
$5,  indoor  tables  $10.  For  indoor  table 
reservations  and/or  info,  call  Harold  R.  Baer 
at  (717)  566-8895;  or  write  to  619  W.  Second 
SL,  Hummeistown  PA  1 7036. 

MT  JOY  lA  The  29th  Annual  Davenport  Radio 
Club  Hamfest/Computer  Show  will  be  held 
Nov.  5th  at  the  Iowa  National  Guard  Hangar, 
at  the  Mt.  Joy  Airport.  Space  is  being  planned 
for  over  250  tables.  Commercial  vendors. 
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Everything  from  parts  to  complete  stations. 
Computer  hardware  and  software.  FSTV 
demo.  No  tailgating.  No  food  or  drinks  may  be 
sold.  All  tables  must  be  rented  through  the  club; 
bring  your  own  chairs.  Talk-in  on  146.88/.28 
alt  146.64/.04,  no  PL.  Tickets  are  $5  in 
advance,  with  double  prize  stubs,  and  $6  at 
the  door  with  one  prize  stub.  Free  parking. 
Under  14  admitted  free.  Lots  of  prizes.  You 
need  not  be  present  to  win.  Hours  are  Sunday 
from  8  a.m.  to  2  p.m.  Main  prize  drawing 
at  1  p.m.  Setup  on  Saturday  from  1 2  p.m.-5  p.m. 
Sunday  setup  6  a.m.-8  a.m.  Advance  tickets 
via  mail  only:  Bill  Bolton  WB0BBM,  28755 
Utica  Ridge  Rd.,  Long  Grove  I A  52756;  E-mail 
[gemobilel  @aoicom].  For  tables  and  tickets, 
contact  Dave  Mayfieid  W9WRL,  1819  7th  St, 
Mollne  IL  61265;  or  E-mait  [liamfest^ 
gwltdxom].  Tel.  Saturdays,  9  a.m.-1  p.m. 
(309)  762-6010  and  ask  for  Dave,  Fax  (309) 
757-1880.  When  sending  mail,  include  a 
business  size  SASE  and  make  checks  payable 
to  Davenport  Radio  Amateur  Club,  or  DRAC. 
Tables  are  SI 2  each.  If  you  need  electricity, 
add  $1 ;  first  come  first  served. 

NOV  11 

GOLDEN,  CO  The  2000  Rocky  Mountain 
Radio  League,  Inc.  Hamfest  will  be  held  8 
a.m.-2  p.m.  at  Jefferson  County  Fairgrounds, 
15200  W.  6th  Ave.  Jn  Golden.  Take  the  Indiana 
exit  from  6th  Ave.  Talk-in  on  144.62/145.22 
MHz.  Admission  S4  per  person;  tables  SIO  in 
advance  or  at  the  door.  VE  exams,  ARRL 
forum,  refreshments,  door  prizes.  Contact  Ron 
Rose  N0MQJ,  (303)  985-8692,  or  E-mail 
[n0mqj@arri.  net], 

MONTGOMERY,  AL  The  Montgomery  ARC 
will  host  the  23rd  annual  Montgomery  Hamfest 
and  Computer  Show  in  Garrett  Coliseum  at 

the  South  Alabama  State  Fair  grounds,  located 
on  Federal  Drive  in  the  northeastern  section 
of  historic  Montgomery,  Talk-in  on  146.24/.84. 
W4AR  Ragchew  on  146-32A92  (with  phone 
patch  *up/#down),  147.78/.1S,  449.50/444.50. 
Flea  market  reservations  required  to  assure 
table.  Tailgaters  welcome,  $5  per  vehicle 
space.  For  more  info,  write  to  Hamfest 
Committee,  c/o  2141  Edinburgii  Dn,  Mont- 
gomery AL  36116- 1313:  or  phone  Phil  at  (334) 
272-7980  after  5  p.m.  CST.  E-mail  [k4ozn@ 
arrLnetJ.  Visft  the  Web  site  for  late  breaking 
news  and  events,  [http://jschool.troyst.edu/ 
-w4ap/].  Admission  $5;  free  parking.  Inside 
flea  market  setup  3-8  p.m.  Friday  evening. 


Nov.  10th,  and  6-8  a.m.  Nov.  11th.  Doors  open 
to  the  public  9  a,m.-3  p,m.  CST.  VE  exams 
on-site,  beginning  at  8  a.m.,  by  CAVEC.  Bring 
original  and  a  copy  of  your  current  license, 
picture  ID,  and  $3  fee. 

NOV  12 

CHICAGO,  IL  The  DeVry  Institute  of  Tech- 
nology, 3300  N.  Campbell  Ave.,  Chicago  IL,  is 
the  location  for  the  Chicago  ARC  Ham  Auction, 
Sunday  Nov.  12th.  Items  in  auction  will  be 
transmitters,  receivers,  transceivers,  amp- 
lifiers, tuners,  accessories,  signal  generators, 
oscilloscopes,  2-way  radios,  TVs,  VCRs, 
antique  radios,  tubes,  parts,  books,  computers^ 
audio,  stereo,  etc.  Your  electronic  goods  will 
be  auctioned  ff  you  bring  them  in  before  noon. 
All  sold  goods  are  subject  to  a  10%  donation. 
If  purchased  back  by  the  seller,  then  a  5% 
donation  will  be  due.  All  items  sold  on  an  as-is 
as-shown  basis.  All  sales  finaL  For  more  info, 
call  Dean,  (703)  331-7764,  morning  or 
evening;  call  George,  (773)  545-3622,  10 
a.m.-1:30p.m.  or  after  3p,m.  Remember,  one 
man's  junk  is  another  man's  gold! 

NOV  18-19 

FT,  WAYNE,  IN  The  28th  Annual  Fort  Wayne 
Hamfest  &  Computer  Expo,  sponsored  by  the 
Allen  County  Amateur  Radio  Technical  Society 
(AC-ARTS),  will  be  held  at  the  Allen  County 
War  Memorial  Coliseum  at  the  corner  of 
Indiana  930  (Coliseum  Blvd.)  and  Parnetl  Ave. 
Open  to  the  public  9  a.m,-4  p,m.  EST  on 
Saturday,  and  9  a.m.-^3  p,m.  EST  on  Sunday. 
Vendor  setup  is  Friday  evening  and  Saturday 
morning.  Admission  $5.  good  for  both  days,  at 
the  door  only.  Parking  is  S2.  There  are  over 
1100  commercial  and  flea  market  tables  all 
under  one  roof,  containing  both  new  and  used 
radio,  computer,  and  general  electronics  items. 
Activities  will  include  many  forums  and 
meetings,  with  VE  exams  on  Saturday.  Shuttle 
bus  service  provided  to  and  from  Smith  Field 
Airport,  and  shopping  centers,  Talk-fn  on 
146.88(-),  For  more  info,  leave  a  message  on 
the  answering  machine  at  (219)  483-8163 
(tables),  or  (219)  484-1314  (general  info),  and 
you  will  be  contacted.  You  can  also  send  an 
SASE  to  AC-ARTS /Fon  Wayne  Hamfest,  P.O. 
Box  10342,  Fort  Wayne  IN  46851;  or  visit  the 
WWW  site  at  [http://www.acartsxoml 

NOV  19 

BENSON,  NC   The  12th  Annual  JARSFEST 


will  be  heW  Sun.  Nov.  19lh  at  the  Amencan 
Legion  Complex  in  Benson  NC-  Talk-in  on 
147.27  (+600).  Dealers,  tailgate  section.  VE 
exams.  For  further  info,  call  (919)  $94-3352 
or(9t9)  894^3100,  7 p.m-IQ  p.m.  The  Club 
Web  site  Is  at  {wwwjars.net].  E-mail p:)iambeft@ 
interpath.coml 

MOV  25 

EVANSV1LLE,  \H  The  8th  Annual  Evansvifle 
Winter  Hamfest  will  be  sponsored  by  E.A.R.S. 
and  The  Ham  Station.  Nov.  25th,  8  a.m.-2  p.m. 
at  Vanderburgh  Co.  4-H  Center  Fairgrounds 
Auditorium-  Talk-in  on  EARS  Wide  Area 
Repeater  Network  145.150(*)  Evansville/ 
146.925{-)  and  443.925(+)  Vincennes. 
Alternate:  EARS  repeater  145.1  lO(-).  Use 
107.2  CTCSS  on  all  frequencies  listedl 
Vendor  setup  5  p.m -9  p.m-  Friday;  6  a.m. -8 
a.m.  Saturday.  Central  time.  Admission  $5. 
Free  parking.  Free  tailgating.  Indoor  flea 
market.  Tabie  space  available.  Commercial 
dealers.  8-ft,  flea  market  tables  S8  each;  wall 
spaces  $10  each  if  money  recerved  by  Nov. 
15th.  Add  S2  each  after  Nov.  1 5th.  For  table 
reservations  or  info,  contact  Neil  W89VPG 
at  (812)  479-5741;  or  write  EARS,  1506  & 
Parker  Dr.,  EvansviUe  IN  47714.  E*maii 
lears@w9ear.orgl  Hamfest  Web  site  at  IhttpJ 
/w9eBr  org/hamfest  htm]. 


SPECIAL  EVENTS,  ETC- 
liOV4-5 

HUNTINGTON,  WV  The  Tri-State  ARA  and 

the  world-renowned  Museum  of  Radio  & 
Technology,  of  Hontington,  will  team  up  to 
operate  a  special  event  from  the  Museum's 
station  WV8I^RX  1700  UTC  Nov,  4th-1700 
UTC  Nov.  5th.  This  event  highlights  the 
museum's  celebration  of  100  Years  of  Radio, 
making  a  full  century  since  Marconi  invented 
the  wireless.  Main  frequencies  of  operation  will 
be  7.240,  14.240,  21.340,  and  28.340.  For  a 
certificate,  send  QSL  and  9x12  SASE  to  Trh 
State  ARA,  P.O.  Box  4120,  Huntington  WV 
25729  USA. 

NOV  25-26 

MOROCCO  The  Bavarian  Contest  Club  will 
be  operating  again  as  CN8WW  from  Morocco 
in  the  CQ  WW  Contests.  They  will  be  a  Multi/ 
Multi  team,  so  there  is  a  very  good  chance  to 
work  CN  on  all  bands  from  160-1  Cm.  A  new 
picture  QSL  card  is  being  offered  for  the 
upcoming  activities.  Work  CN8WW  on  5  or  6 
bands  and  receive  a  special  QSL  card  to  honor 
your  high  performance.  QRG's  ±QRM:  1.833. 
3.503,  7.003.  14.033,  21.033.  28.033  kHz. 
Before  and  after  the  conlest.  they  will  operate 


as  5C8M  in  CW.  SSB.  RTTY,  6m,  and  also  on 
the  WARC  bands.  For  more  info  check  the 
Web  at  [http://www.dl6fbLde/cn8ww/].  QSL 
cards  for  CN8WW  and  5C8M  go  via  DL6FBL 
(buro  or  direct):  Semd  Och,  Ctiristian-Wirth- 
Str  18,  D-36043  Fulda,  Germany. 

DEC  8-9 

BETHLEHEM,  IN  The  Clark  County  ARC  will 
operate  W9WWI.  1 500Z  Dec.  Sth-2200Z  Dec. 
9th.  in  celebration  of  the  Christmas  season» 
Operation  will  be  on  General  75.  40.  and  20 
meters.  QSL  with  an  SASE  for  a  certificate  to 
CCARC^  1805  E.  3th  St.,  Jeffersonvifle  IN 
47130  USA. 
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Monitor  more  with  ICOM  receivers  from  Universal! 


?COM 


PCR100 

The  new  ICOM  PGRIOO  turns  your  Win- 
dows 95/98  PC  into  a  wideband  receiver 
Coverage  is  10  kHz  to  1300  MHz  (less 
oeilular)  in  AM/FM-N/FM-W.  SALE  *189^ 


PCR1000 


Hear  it  all  wrlh  the  PCR1 000  Windows  3.1/ 
95  PC  receiver  covering  10  kHz  to  1300 
MHz  (less  cellular)  in  AM/FM-N/FM^W/ 
SSB/CW.  SALE  ^349^ 

•FREE  from  Universal  Radio: 

"Guide  to  Military  Monltonng"  (M  &^  value) 


The  RIO  is  a  wideband  commu- 
nications receiver  you  can  hold 
In  your  hand.  It  covers  .5  to  1300 
MHz  {less ceitular)  with  1000  alpha 
memories,  bandscope  and  SSB/ 
CW,  It  comes  with  four  AA  NiCad 
cells,  charger,  beJt  cfip,  strap  and 
flex  antenna.  SALE  ^295^^ 

•FREE  from  loom  (US  customei^): 
CSWHHRX  Windows  software 
and  computer  cable  (*39^  value) 

•FREE  from  Universal  Radio: 

'Guide  to  Military  Monitoring*     f*T9*  value) 


R75A 

The  new  R75A 
may  be  the 
best  value  to- 
day in  a  com- 
nrtunications 
receiver.  Has  dual  PBT,  Sync  AM,  coverage  to  60 
MHz.  notch  and  99  alpha  memories.  SALE  ^69" 

•FREE  from  Icom  (USA  customers  only): 

UT-106  DSP  Noise  Reduction  Unit       (*139*'^  vaJue) 


•FREE  from  Universal  Radio: 

'Joe  Carfs  Receive  Antenna  Handbook*  (*t9*  valued 


The  R2  is  a  miracle  of  miniatur- 
ization. At  only  2,3"x3,4"xr  it 
tunes  from  500  kHz  to  1 31 0  MHz 
(less  cellular)  in  AM/FM/FM-W. 
The  R2  comes  complete  with 
two  NiCad  AA  cells,  charging 
tray,  antenna,  strap  and  belt  clip. 

SALE  M  79  *^ 

•FREE  from  Icom  (USA  customers  only): 
CSWHHRX  Software  and  Cable  (^39"^  value) 


R8500 


The  professional-grade  Icom  R8500  covers  100 
kHz  to  1999.99  MHz  {less  cellular).      SALE  '1449-^ 

•FREE  from  Universal  Radio: 

"Guide  to  Military  Monitoring*'  (M9^  value) 


Universal  Radio,  inc, 

6830  Americana  Pkwy, 
Reynoldsburg,  OH  43068 

>  800  431  -3939   Orders  &  Prices 

>  614  866-4267    fnfomnation 

>  614  866-2339    FAX 

>  dx@universal-rQdio.com 


•  With  required  purchase. 

♦  Prices  shown  are  after 
manufacturer's  coupons. 

♦  U.S.A.  shipping: 
under  *500  ^,95 
under  M  500*1 4.95, 

♦  Returns  are  subject  to  a 
15%  restock  charge. 


HUGE  FREE  CATALOG 

Over  100  pages  covering  shortwave, 
amateur  and  scanner  equipment,  plus  an- 
tennas, books  and  accessories, 

Pnces>  specifications  and  offers  are  subject  to  d^ange. 


www.universal-radio.com 
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The  Digitrl  Port 


Jack  Hener  KB7N0 

RO.  Box  1792 

Carson  City  NV  89702-1792 

[jhelier@sierra.net] 


Work  Wonders  with  WinWarbler  1 .6.5 


A  fine  new  piece  of  PSK31  software  found  me  lately.  It  was  working  when  1  first  downloaded  it 
some  time  ago,  but  it  was  still  early  in  the  developing  stages.  And  developments  came  rapidly, 
as  1  followed  and  used  this  unique  approach  to  software  for  our  increasingly  popular  mode. 


A  I  l\m  writing,  I  have  just  downloaded 
version  WinWarbler  1.6.5*  which  must 
be  at  least  t5  updates  on  the  original  1.3 
series  I  first  used.  Thai  firsl  version  worked 
pretty  welt,  but  was  plagued  with  crashes. 
The  author,  Dave  AA6YQ,  found  llie  cause 
of  the  crashes,  which  seemed  in  be  caused 
by  *>t>niething  in  Windows  as  I  rccall,  and  il 
has  been  smooth  sailing  ever  since. 

The  display  has  three  receive  panes  and 
a  bmad  spectrum  display,  which  makes  it  a 
real  contender  during  any  competiiive  op- 
emting  exercise.  Plus,  ii  allows  you  to  watch 
one  ragchew  while  yoti  check  lo  see  who  is 
calling  CQ.  You  can  select  any  of  the  three 
panes  simply  by  clicking  on  it  and  then, 
when  you  move  the  cursor  to  Uie  spcvirum 
display,  wherever  you  click  is  where  that 
pane  will  start  tracking  and  displaying  copy. 

The  package  is  easy  to  set  up  and  get  op- 
erating. After  thai,  you  will  find  the  pro- 
gram to  be  extremely  intuitive  —  it*s 
designed  by  a  ham  w  ho  understands  1k)w  I 
tike  to  operate  a  program.  Some  have  ex- 
pressed the  opinion  that  ii  could  soon  ri\ al 
DigiPan  for  popularity  due  to  its  ease  of 
setup  And  excellent  documentation, 

I  have  been  having  fun  w  ith  this  pn^^zram, 
and  you  can.  too.  It  is  as  easy  lo  Juu  nlnad 
and  gel  up  and  running  as  any  program 
available  today.  The  more  I  work  with  it, 
the  better  the  experience  becomes.  In  just  a 
short  lime,  die  program  has  taken  on  all  the 
creature  comtorLs  1  have  begun  to  lake  for 
granted,  plus  a  few  more. 

Dave  has  included  an  easy  to  use  mini- 
log  that  write*?!  a  log  file  in  ADIP  format  and 
is  ideal  to  import  into  Loggei;  Tt  works  well 
with  Ihai  program,  which  is  also  free  for 
the  download- 1  know,  because  I  gave  it  a 
try  as  soon  as  the  log  was  put  in  the  pro- 
gram, and  the  import  was  flawless.  And  if 
anybody  can  screw  up  something  that  works 
for  everybody  else,  1  am  the  hand^-dowu 
champ. 
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There  is  an  adet|uute  set  of  macros  for 
your  editing  pleasure,  I  wrote  macros  for 
the  areas  I  feel  are  normal  and  had  all  the 
available  buttons  used,  even  after  some  ju- 
dicious combining  and  selecting,  I  sug- 
gested lo  Dave  there  was  a  need  for  a  few 
more,  and  within  a  few  days  he  made  an 
Ak+Function  set  available  along  with  a 
simple  selection  process, 

I  like  to  use  defined  keyboaid  keys  for 
macros  so  tliai  T  can  keep  my  hands  in  one 
place.  You  can  either  click  the  function  keys 
on  the  monitor  screen  or  use  the  keyboard, 
whichever  works  for  you.  The  buttons  on 
the  screen  are  identified  by  function  key 
number  and.  as  you  define  the  macros,  the 
title  is  displayed  on  the  key.  All  the  info  you 
need  is  on  the  screen.  You  won't  need  a  list 
taped  to  the  side  of  tlie  monitor. 

Another  built-in  piece  of  intuitive  coor- 
dination is  that  the  color  of  the  pane  is  re- 
flected in  the  color  of  the  vertical  line  in 
the  specurum  dispiay  that  corresponds  lo  the 
frequency  you  are  tuned  to.  It  is  easy  to 
quickly  identify  where  on  the  spectrum  each 
pane  is  tuned  and  determine  what  is  or  is 
not  w^orking. 

You  can  control  the  colors  of  the  three 
receive  panes  so  they  can  reflect  your  choice 
of  favorite  colors.  I  changed  mine,  but  only 
for  a  short  time.  Prcliv  colors  are  nice,  ex- 
cept  that  it  is  too  easy  to  arrive  at  a  color 
scheme  that  becomes  difficult  to  read.  Il 
didn't  take  long  to  return  to  original  selec- 
tions. They  might  be  lermed  "default,"  but 
there  is  not  a  default  selection  for  colors,  so 
a  word  of  wisdom  (from  experience):  Keep 
track  of  where  you  start. 

If  you  arc  already  using  one  of  the  popu- 
lar soundcard  programs  for  PSK.  your 
cables  and  PTT  setup  should  work  just  fine. 
This  is  an  urea  that  has  become  nearly  stan- 
dard with  most  programs.  I  have  two  Icom 
riss  and  in  that  case  both  riss  connect  the 


same,  hut  more  important ly,  I  can  use  most 
of  the  current  software  without  changing 
any  setdngs  or  using  any  different  cables 
between  the  radio  and  the  computer.  And 
diat  is  with  the  use  of  the  accessory  con- 
nector on  the  back  of  the  Icom  and  the  com- 
monly recommended  serial  port-activated 
PTl^  circuit. 

I  mention  this  as  there  are  often  discus- 
sions about  using  other  methods  to  inter- 
face the  computer  and  the  radio.  In  some 
cases,  hams  are  able  to  successfully  use  the 
mic  connector  for  audio  input  and  output 
with  hume-brew  attenuator  circuits.  This 
sounds  hke  a  good  way  lo  go,  until  you  talk 
to  those  who  have  had  trouble  building 
adequate  attenuator  circuits. 

Along  with  that  is  the  problem  of  con- 
trolling PTT  via  VOX  when  employing  the 
mic  connector  inicrface.  Now\  there  is  some- 
thing else  out  ihere  and  T  have  not  had  my 
hands  on  the  unit  as  yet,  but  1  talk  to  a  lot  of 
happy  users,  A  liule  box  is  being  sold  un- 
der the  name  of  RIGblaster.  Check  the  URL 
in  the  chan. 

I  can  onlv  endorse  this  unit  as  far  as  hear- 
say  will  su^eich  at  this  time.  However,  I  have 
not  heard  anyone  say  they  coutdnH  make 
the  interface  work,  and  everv  user  I  have 
talked  to  over  the  air  has  had  a  very  clean 
transmiiicd  signaJ.  So,  if  it  is  as  good  as  it 
sounds,  it  is  a  very  good  deal.  An  assembled 
unit  that  is  vinually  plug  and  play.  I  see  al- 
ready-made-up cables  listed,  wliich  makes 
for  a  neat  installation  without  the  assembly 
hassle* 

And  the  package  is  apparently  a  lot  more 
successful  than  the  'plug  'n'  pray"  that  be- 
came common  in  the  computer  industry  a 
few  years  back.  Now  that  I  have  said  those 
nice  things,  I  hope  I  do  not  receive  a  deluge 
of  negative  reader  response.  That  can  he  a 
problem  w^hen  you  only  hear  the  good  from 
others  and  then  pass  it  on. 


You  will  also  be  pleased  with  the  docu- 
meniaiion  for  WinWarblcr  With  the  ver- 
sions I  have  been  using,  the  program  is  not 
as  yet  displaying  the  help  files  on  its  own, 
bui  nearly  so,  I  downloaded  all  ihe  help  files 
from  the  Web  site  and  Tound  that  when  I 
clicked  on  the  "Help"  button,  my  Netscape 
browser  would  come  up  and  display  the  help 
files.  It  did  it  so  well  and  .so  quickly  the  first 
time,  I  had  to  do  a  double-take  to  see  what 
happened. 

The  point  is,  you  will  find  everything  you 
need  to  get  going,  write  macros,  and  con- 
figure the  program.  11  you  are  not  already 
using  a  soundcard  program^  you  will  find  a 
link  from  the  Web  site  lo  the  WM2U  Web 
site  with  all  the  Infonnation  vou  need  to 
answer  your  questions,  (See  the  chart.) 

Plus,  you  will  find,  if  you  decide  to 
make  your  own  PSK3 1  inierface,  that  the 
info  available  is  about  as  simple  as  it  gets. 
You  wilt  make  up  two  audio  cables  from 
your  soundcard  to  your  rig,  and  you  will 
find  thai  Is  a  barebones  hookup  thai  wil! 
allow  you  to  copy  PSK3L  You  can  trans* 
mil  as  welL  by  manually  toggling  the 
transmit  on  your  transceiver.  A  lot  of  us 
did  [his  in  the  beginning  (many  still  do) 
and  it  works. 

You  wilt  if  not  at  first,  at  some  point  want 
to  build  a  PTT  circuit,  and  that  h  described 
for  you  through  the  link.  With  those  three 
connections  made,  the  operation  of  your 
radio  will  seem  automatic. 

There  is  another  facet  to  all  this.  I  did  not 
dwell  on  the  fact  you  need  not  carefully 
move  your  luning  knob  on  your  receiver  to 
gel  the  PSK3]  signal  "dead-on"  for  proper 
reception.  Most  PS K3 1  programs  allow  you 
simply  to  click  on  the  received  signal  and 
have  die  magic  begin. 

However,  Dave  carried  it  another  step.  He 
uses  a  "xcvr  freq''  box,  where  you  can  en- 
ter the  frequency  from  your  transceiver. 
Then  the  spectrum  display  is  automatically 
calibraied  for  the  frequency  of  the  station 
you  are  working.  This  resulLant  frequency 
reading  is  then  entered  into  the  log  so  you 
know  what  your  operating  frequency  was 
rather  than  just  '*20  meters/'  Take  a  look  at 
tlic  screen  shot  and  \hc  Ji umbers  above  the 
waterfall. 

This  means  that  your  log  will  include  the 
frequency  worked  along  with  the  other  per- 
tinent information  vou  like  lo  enter  into  the 

■r 

record.  Speaking  of  logging,  Dave  has  made 
the  mini-log  very  responsive,  in  that  it  not 
only  makes  the  log  inib  available  in  ADIF 
format,  but  also  you  can  clear  the  log  using 

a  mouse/keyboard  combo  once  you  have 
imported  the  current  info  into  your  regular 
log  program. 
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Fig.  L  Screen  shot  of  WinWarbler  fXy.S,  This  shows  each  ret  eh  e  pane  containing  text 
that  is  being  copied  simultaneously.  Ike  only  one  not  tuned  to  a  signal  is  the  middle 
pane,  where  f  had  just  signed  with  a  ham.  All  that  was  necessary  to  log  the  QSO  was  lo 
click  the  ''log  "  button,  and  ihe  next  station  could  be  worked.  Each  pane  has  its  unique 
colon  which  matches  the  venical  tuning  bar  in  the  warcFfall  at  the  bottom.  The  white 
space  is  the  transmit  witidow  that  supports  iype-ahead.  Your  mcicros  will  display  there 
also.  The  eight  definable  fimction  keys,  F5  through  Ft 2,  carry  the  ID  on  the  screen  that 
you  give  them  during  programming.  They  will  do  double  Jwrv  M'ith  the  help  of  the  Alt  key, 
and  that  can  be  toggled  by  clicking  on  the  box  in  the  center  of  the  tow.  This  gives  a  total 
of  16  macros  you  can  define  that  are  easy  to  spot  in  the  screen,  no  list  needed.  An  idea  of 
the  popularity  of  this  made  can  be  gained  from  the  waterfall  with  at  least  10  signals 
showing.  Note  the  frequency  indicators  above  the  wate/fall.  These  are  as  acatrate  as  you 
allow  ihem  to  be,  according  to  your  entry  at  the  top  of  ihe  screen. 


This  is  a  convenience  when  compajcd 
with  other  programs'  mini-logs,  where  it  is 
necessary  to  manually  locate  and  delete  the 
information  from  the  file  to  avoid  double 
imports  into  your  log  program,  SUIK  you 
must  remember  to  clear  the  entries  —  oth- 
erwise, it  becomes  necessary  to  remove  the 
duplicates  after  ihey  are  imported  a  second 
lime.  So  man}  things  to  remember  —  a  per- 
son can  get  a  terrible  headache  while  having 
alt  this  fun. 

I  almost  forgot  to  mention  the  trick  spec- 
tral display  that  was  recently  added  lo  the 
program  as  an  option  to  die  waterfall.  These 
displays  work  better  for  the  eyes  for  some 
folks  who  do  not  like  to  waich  ihe  w^aterfall 
for  tuning.  Additionally*  there  is  a  provision 
to  change  the  colors  on  the  waterfall  for 
another  variation  of  the  display. 

All  in  all,  this  is  one  ^\  hale  of  a  program. 
You  will  tind  all  the  bells  and  whistles  you 
could  ask  ton  a  complete  set  of  instructions 
for  hardware  wiring,  and  full  documenta- 
tion on  the  use  of  the  program  —  and  it  is 
free  for  the  download.  (See  the  chart.) 
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Other  modes  are  still  wailing  in  the  back- 
ground. I  watch  for  more  activity  with  the 
mulii-tone  modes  and  onlv  see  limited  con- 
tacts  being  made.  It  seems  that  the  PSK3] 
mode  really  took  olf,  and  it  deserves  all 
the  attention  it  is  gening.  It  works  with 
low  power  and  is  easy  to  set  up,  and  new 
software  such  as  WinWarbler  is  being 
introduced  reaularlv. 

When  I  work  ihe  folJ^  on  RTTY,  it  seems 
tliere  are  few  who  haven't  wondered  what 
this  soundcard  craze  is  all  about.  Many 
RTTY  hams  who  have  not  yet  tried  PSK31 
are  contimiing  to  use  the  hardware-driven 
systems  and  do  not  realize  how  easily  they 
can  get  into  ihe  new  mode* 

Interestingly,  many  who  change  become 
"converted"  and  seldom  return  to  the  RTTY 
„.  except  at  contest  time.  If  there  is  some- 
thing that  will  retain  the  RTTY  proponent 
it  is  the  contest. 

I  talk  to  some  who  are  only  vaguely 
aware  of  programs  such  as  MixW  and 
TrueTTY,  which  make  RTTY  available  on 
the  soundcard,  as  well  as  PSK31  and  other 
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Source  for:                     1 

Web  address  (URL): 

Mix  W  Souodcart  program  lor  PSK31 ,  RTTV. 
new  modes.  MTTY,  FSK31 .  morB 

impi/ta  V.  kjev  ya/-<iick/my_ham_  soft  trim 
fti^JiitsefS nais  ccKn-jaffejim.'mixwpage  him 

TmeTTV  —  Soi*nd  card  eTTY  w/  PSK31 

www.dxso4t  com/mitrtty,h1m 

Pasokon  SSTV  programs  &  hardware 

www .  u  Ura  net  com/-  sstv/lite .  html 

PSK31  —  Free  —  and  much  PSK  Info 

http://a  Inte  1 .  bi -e  h  u .  es/psk3 1 ,  htm 

Intarface  for  digital  <  rigs  to  computers 

1                    www. westm  o  untainradio  corr^'R  1 G  blasle  r  htrn 

Interface  info  f&r  DIY  digital  hams 

www  qsl  net'wmEo/'cnmrlac^  html 

^lawith  links  lo  PSK31  and  Logger  7  Atso 
Zakartaka  and  scope  pi ogra/n 

www  cti  rotudenetworfct.  oom^MlYMfn/logger-zakanaka.tTim 

PSKGNR  —  Froot  end  for  PSK31 

www.al-wilfiams  com/wd5gnr/pskgnr  him                        { 

Digipan  —  PSK31  —  easy  to  use  —  new  version 

1.2                                       i 

hitp  j'/meoibe  rs .  home.cum/Meller/digipan/ 

TAPR  —  Lots  of  fnio 

wwwtapr.org 

TNC  to  radio  wiring  help 

http:  fltmswe  b.  pdq .  neVmedcalf /zt  it/ 

ChromaPfcX  artd  ChfomaSound  DSP  ^flwane 

www  sill  conpixds  corn 

Timewave  DSP  &  AEA  pccKlucts 

www  timew3ve.com 

Auto  tuner  and  omer  kus 

www  Wgelecirofiics  com 

XPWare  —  TNC  sc^tware  wt&\  sam|]te  DL 

www  goo<lnet.com/-gonn$on/ 

RCKRttv  Wndows  program  wllfi  tree  OL 

hapirtrom©. t Kjn line  de^'honie.  d^4 nck/ 
[use  lowercase  DL4RCK] 

;         HP  serial  modem  plans  &  RTTY  &  Pacioi' 

http:  /mome .  att ,  n  et/^  K  7szl^ 

SV2AGW  tree  Wm95  programs 

www.raag.org/indejc1  htm 

Source  for  BayPac  BP-SM  S  APRS 

www.tigertronJa>  com/ 

BayCom  —  German  site 

ivww.baycom  rleJ 

BayCom  !.5  and  Manual  zip  m  English 

www.cs.wvy  edu/-acm  gopher  Software^'baycom/ 

K1RCT  site  —  excellent  Hi  1  Y  rel. 

httpi/At^ww.megalink  net'-n  1  ret/ 

Inti  Visual  COf7imijni<;:ation  Assn.  —  nwprofit 
org,  dedicated  lo  SSTV 

www.mirHJspring.  com/- sstv/ 

Creati^  Sarvices  Software 

www.  C  SSincor  pxom 

Hellschreiber  8.  MT63 

www,  Free  web .  orgA/a  rf  e/r\inopOv^78bly/tndex.  htm 

liible  /.  Th^  goodies  lisL 

fascinating  modes.  I  know  my  PK- 

232MBX  has  been  gaihering  dust  for  the 
last  few  years.  The  only  thing  not  avail- 
able for  a  soundcard  is  FACTOR*  and  that 
is  because  of  licensing  fees.  How  our 
world  changes. 


Tracking  your  movements? 

When  I  was  meniioning  deleting  files,  I 
was  renninded  of  something,  I  have  gotten 
a  little  miffed  {more  like  exceedingly 
displeased)  with  the  demiuid  to  allow 
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If  you're  a  No-Code  Tech,  and 

you're  having  fun  operating,  tefl  us 
about  it!  Other  No-Code  Techs  will 
enjoy  reading  about  your  adven- 
tures in  ham  radio^and  we'll  pay 
you  for  your  articles.  Yes,  lots  of 
nice  clear  photos,  please.  Call 
Joyce  Sawtelle  at  800-274-7373  to 
get  a  copy  of  "How  to  Write  for  73 
Magazine," 
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the  installalion  of  "cookies"  in  my  com- 
puter when  1  am  accessing  the  Internet.  I 
get  a  fot  of  stories  on  this,  and  it  is  passed 
off  all  the  way  from  a  subversive  activity 
by  the  federal  government  10  a  helping  hand 
from  Intemei  commercial  gurus  so  I  will 
more  easily  find  what  I  want  on  the  Inteniei. 

That  last  statement  is  a  crock  of  you- 
know-what.  For  whatever  it  is  worth,  if  you 
aie  not  aware,  commercial  hst  makers  are 
placing  the  cookies  and  gathering  informa- 
tion about  your  interests  (not  mine  any- 
more), so  they  can  compile  demographic 
flies  and  sell  ihem  to  marketing  companies 
who.  in  turn,  can  offer  you  all  those  once- 
in-a-lifetime,  too-good-io-be-true  deals 
through  the  mail  (shredder  fodder)  and  over 
the  Inicrnet* 

A  cookie  is  simply  a  short  text  file  that 
uniquely  identifies  your  computer  for  anyone 
who  has  the  capability  of  tracking  these  cook- 
ies. By  tracking,  your  every  visit  to  any  Web 
site  is  recorded  and  compiled  at  some  great 
compiling  station  at  an  undisclosed  location, 

I  object  to  the  whole  idea  of  someone 
messing  with  my  compulcr  while  I  am  not 
watching  them-  So,  I  came  up  with  a  solu- 
tion. I  let  these  used  car-lot  style  salesfolk 
put  their  cookies  in  a  Tile  in  my  computer 
so  I  can  be  allowed  access  to  their  Web  site. 
Then  1  remove  ihem. 

At  least  once  a  day,  I  go  to  the  [cookies, 
txtl  file  and  delete  the  contents.  You  can  do 
ihe  same  if  you  do  not  wish  strangers  track* 
ing  your  every  move  on  the  Intemei.  The 
operation  can  be  performed  either  from 
DOS  or  by  simply  checking  the  directory 
where  your  Inlemetbrowscr  resides  in  Win- 
dows, I  find  the  fastest  is  to  do  a  ''Find*'  for 
[cookies,*]  and  then  double-click  on  the  file 
when  il  comes  up.  This  prints  the  file  on 
the  screen  in  an  editor  and  ihe  rest  is  up  to 
you.  (Select  and  delete.) 

I  learned  very  early  that  these  intruders 
into  my  sanctum  feel  ihcy  are  far  more  im- 
portanl  than  I  am  and  are  quick  to  tell  me  lo 
buzz  oft'  if  I  complain  about  their  activities. 
So  die  simplest  way  to  keep  them  out  of  my 
hair  and  still  be  allowed  access  to  "their" 
territory  is  to  use  the  above  approach. 

As  I  menrioncd,  it  has  been  claimed  that 
the  government  has  the  capability  of  check- 
ins  on  their  citizens'  interests  for  other 
means.  I  haven* I  seen  a  cookie  I  could  iden- 
tify to  a  government  source,  so  that  last 
claim  may  be  simply  rubbish  or  else  the  ones 
who  need  irackhig  have  cookies  fashioned 
for  their  needs.  All  is  possible. 

If  you  have  questions  or  comments 
about  this  column,  E-mail  me  |jheller<igl> 
sierra.netj,  I  will  gladly  share  what  1  know 
or  tlnd  a  resource  for  you.  For  now,  73. 
Jack  KB7NO. 
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On  the  Go . 

Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/4 

1011  Peacock  Ave,  NE 

Palm  Bay  FL  32907-1371 

[keSyn  @  neizero^nel] 


Mobile  HF  Lessons  From  the  Hamfest 


This  weekend  we  had  our  local  hamfest  here  in  Melbourne,  Florida.  Besides  ail  the  obvious 
equipment  treasures,  hamfests  tend  to  provide  a  wealth  of  opportunities  for  writers.  There's 
the  chance  to  see  old  friends  and  catch  up  on  what  you  ve  missed.  Tiiere's  the  chance  to  have 
a  face-to-face  QSO  and  finally  put  a  face  with  that  voice  and  call  you've  spol<en  with  but  never 
J2}e[.  And,  unlbrtunateiy,  l  lie  re  is  the  chance  that  one  may  find  out  thai  the  reason  a  particular 
station  hasn't  been  on  the  air  lately  is  because  he  or  she  has  become  a  silent  key. 


I  am  pleased  to  repon  thai  the  Aiiiaieur 
Radio  Emergency  Service  (ARES)  table 
was  quile  busy  even  though  il  was  locati^d 
a  bit  out  of  the  way.  People  were  lined  up  to 
gel  their  picture  taken  for  ARES  ideniifica-  I 
tion  cards  or  jusl  to  chat  with  oiher  hams 
involved  in  disaster  communications.  It  is 
always  gratifying  to  see  how  ham^i  are  not 
only  willing  lo  help  out  in  an  emergency, 
but  how^  (heyVe  also  willing  lo  meei  the  re* 
quirements  to  ensure  that  i hey  will  be  ready 
if  called  upon  to  serve. 

Naturally,  there  is  also  the  chance  to  make 
tneaningful  technical  evaluaiians  and  com* 
parisons.  Thcrijiore,  when  1  arrived  at  iKe 
hamfest  site  I  immediately  checked  out  the 
vehicles  ill  I  ho  parking  lot.  While  some 
people  (normal  people?)  might  he  inclined 
to  compare  the  makes  and  models  and  years 
of  die  automobiles  themselves,  we  hams 
check  out  ihe  important  features  —  what 
kind  and  how  many  antennas  are  present  and 
how  thev  are  mounted.  I  must  admit !  was 
surprised  by  the  number  of  cars  W'ith  HF 
antennas.  I  catch  a  fair  amount  of  good-na- 
tured ra/zing  from  nonham  friends  because 
of  the  antennas  on  my  car,  but  i  must  admit 
that  even  I  was  quile  jealous  of  some  of  the 
vehicles  I  saw  in  the  parking  area.  Screw- 
driver antennas,  bug-caichers.  and  multi* 
band  systems  with  multiple  resonators  were 
as  common  as  ants  at  a  picnic.  From  the 
view  in  the  parking  lot,  it  would  seem  that 
the  current  band  conditions  have  made  quite 
a  mark  on  the  interest  in  talking  witli  Hil' 
world  from  our  cars  and  trucks.  On  the  oilier 
hand,  it  may  not  be  just  die  conditions  but 
may  retlect  the  availability  of  high  quality, 
easy-to-use  equipment  that  lends  itself  so 
easily  u>  mobile  use.  This  got  me  to  thinking 
about  this  phenomenon. 


Recendy,  when  the  hobby  of  amateur  ra- 
dio underwent  its  restructuring,  a  lot  of  the 
discussion  concerned  the  change  in  the  re- 
quirements to  demonstrate  the  ability  to 
communicate  by  Ihe  use  of  Morse  Code.  At 
the  time,  many  of  us  reflected  on  the 
changes  in  our  hobby  so  that  we  are  no 
longer  dependent,  as  we  once  were,  on 
Morse  Code  as  the  single  mode  we  could 
use  to  communicate.  Instead,  of  course  we 
can  choose  from  among  a  whole  range  of 
modes,  which  has  made  the  dits  and  dahs 
of  CW,  while  still  enjoyable,  less  critical  to 
our  hobby. 

The  capabilities  we  take  for  granted  to- 
day totally  outstrip  any  of  the  expectations 
that  many  of  us  had  even  a  few  years  ago. 
Who  would  have  thoughi  we'd  be  marry- 
ing global  positioning  satellite  (GPS)  sys- 
tems with  packet  radio  for  Automatic  Packet 
Reporting  Systems  (APRS)?  Digital  Signal 
Processing  was  quite  an  exotic  (and  expen- 
sive) accessory  only  a  few  years  ago.  To- 
day, il  is  a  common  feature  on  many 
reasonably  priced  iransceivers.  For  that 
matter,  what  isn't  included  in  most  mid-  to 
upper-end  transceivers?  It  wasn't  that  many 
years  ago  dial  1  obtained  a  used  transceiver 
which,  when  paired  up  with  its  accessory 
cabinets,  covered  the  best  portion  of  a  desk. 
A  few  years  later,  I  purchased  a  transceiver 
from  the  same  manufacturer  thai  was  only 
twu  models  newer  and  included  all  the  same 
features  in  a  single  unit  about  the  size  of 
the  proverbial  breadbox. 

This  technology  growth  has  not  only 
made  the  ability  to  operate  HF  from  the 
average  automobile  or  van  |X)ssible,  but  also 
made  it  dow^nriizhi  common.  It  was  not  too 
many  years  ago  thai  a  transceiver  required 
110  volts  AC  to  operate,  occupied  a  lot  of 
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space,  was  quite  heavy,  and  produced  a  sig- 
nificant amount  of  heat.  Now,  a  rig  with  all- 
band  capabihty  can  fit  into  a  very  small 
package  and  put  out  100  watts  of  power. 
Today,  most  rigs  are  designed  for  12-voll 
DC  operation.  I  saw  a  lot  of  interest  at  the 
hamfest  in  both  new  and  veteran  rigs  to  be 
used  in  mobile  applications.  Bui  is  it  just 
die  technology  that  has  led  to  the  growth  in 
interest  in  mobile  operations? 

It  seems  like  we  are  all  facing  the  crunch 
of  time,  and  for  many  of  us  the  only  oppor- 
tutiity  to  get  in  some  DX  hunting  is  while 
on  the  road.  After  a  ten-  or  twelve-hour 
wurktlay,  many  lainilies  expect  lo  have  a 
liule  lime  spent  on  them,  rather  than  huddled 
over  the  rig  in  the  ham  shack.  On  the  other 
hand,  the  commute  to  and  from  work  or  the 
trip  from  one  work  locaiiim  to  the  next  pro- 
vides excellent  opportunities  to  work  a  few 
exotic  stations. 

Currently  we  re  at  a  good  point  in  the 
sunspoi  cycle,  which  has  made  operating 
conditions  much  better  for  HF  operations. 
The  higher  frequency  hands  such  as  ten 
meters  provide  excellent  operating  charac- 
teristics. A  ten-meter  antenna  is  reasonably 
sized  for  mobile  use  and  provides  relatively 
good  coverage  throughout  a  fairly  spacious 
band.  Besides  the  ability  to  operate  side- 
band,  one  can  also  choose  FM  and  use  one 
of  the  many  repeaters  avaiJabfe  ihrtiughoul 
the  world. 

Tl  could  be  the  challenge,  of  course.  Af- 
ter alL  when  the  big  guns  arc  putting  a  kilo- 
watt into  slacked  nionobanders  at  120  feet, 
cutting  Uirough  the  pileup  wilh  a  hundred 
watts  into  a  short  vertical  docs  provide  a 
sense  of  satisfaction.  Anyone  can  operate 

Contuiued  on  page  58 
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Neui  Products 


Mini-News  from  MFJ 

•  QRP'Cubs  are  complete  single-band  transceivers  thai  fit  in 
the  pulm  of  your  hand.  Using  SMT,  these  rigs  achieve  big-lime 
perfannance  wiih  mjni-sized  package. The  kits  provide  all  SMT 
parts  mounted  and  soldered;  you  just  insert  and  solder  the 
thn)ugh-hoie  parts  such  as  connectors,  induciors,  and  trimmers* 
Designed  hy  QRP-ARCI  Hall-of-Famer  K I BQT.  Available  for 
80,  40,  30.  20,  17,  and  15  meters,  MSRP:  MFJ-93XXK  (kit), 
$99.95:  MFJ-93XXW  (wired  and  tested),  SI 49.95, 

•  The  MFJ- 134  (24-hr.)  and  MFJ- 1 32  (i2-hrj  transparent 
clocks  are  coo!!  Their  see-through  display  makes  the  numbers 
seem  lu  lloui  in  midair,  so  don'l  run  into  these  giant  1-3/4- 
inch-high  digits  as  you  walk  across  the  shack.  Alarm,  snon/c, 
opciiitcs  on  two  A  A  batteries.  MSRP;  $34,95. 

•  At  long  last,  some  good  coax  (xilch  cables,  Hene  arc  3-,  6-.  1 8-, 
and  50-foot  lci\gthsorRG-8X  tenninalcd  in  a  molded,  wealhcr- 
rcststant  PL-259  connector  on  one  end,  open  on  die  other.  The 
MFJ-5850 .50-footer  has  an  MSRP  of  $17.95:  shorter  lengths, 
[ess  —  please  inquire. 

•  The  MFJ- 1709  foot  switch  can  greatly  improve  your  effi- 
ciency by  reducing  fatigue  —  a  great  bonus  regardless  of 
whether  you* re  a  coniesier  Cushioned  fool  pedal  on  notiskid 
pad,  1/4-inch  phone  plug,  lO-fl.  cord.  MSRP:  S2K95, 

For  further  information  about  these  or  other  MFJ  products, 
please  contact  MFJ  Enterprises.  Inc.,  PO  Box  494,  Mississippi 
State.  MS  39762;  tel.  (800)  647-1800;  fax  (662)  323-6551 ;  E- 
mail  Imfj@mfjenterprises.coml:  Wd>  iwww,mfjenterprises.coml. 
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Icom's  IC-718HF  Xcvr 

Although  olTicially  designated  an  ^'entij^tever  rig,  the  IC- 
718  is  still  packed  with  features:  simplified  band  slack  regis- 
ter; direct  frci|uency  input:  VOX:  FSK;  optional  DSP:  l-H/ 
tuning:  and  of  course  more.  Froni-facing  speaker  and  LARGE 
LCD  readout  are  just  two  reasons  this  design  is  very  op- friendly, 
100.  Co\erage  includes  0,03-3t)  MH/:  101  memory  channels 
available.  Suggested  MSRP:  under  S90U, 

For  funher  information  ahoui  this  or  other  Icom  products^ 
pleasic  contact  Icom  America,  inc,  23^0  116th  Ave.  N,E,. 
Bellcvuc  WA980tH;  tel,  (425)  454-7619:  fax  (425)  454-1509: 
Web  iwww.icomamerica.coni/aniatctnVhl]. 
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AntecHias  and  AcccasoTics 
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New  ATOC  Catalog 

ATOC  Technolugic^,  Inc, 


home  of  IronHorse  lieavy-duty 
antennas  and  accessories  has  is- 
sued a  new  catalog  featuring 
their  complete  line  of  mobile 
HF  antenna.^  ojkI  >>  stems;  dual- 
band  and  VHF  antennas:  mag 
mount  antennas  and  kits;  and 
mounts  and  accessories. 

For  furtlicr  in  fun  nation  aboul 
this  6-pagcr.  contact  ATXX^  Tech- 
nolosics,  Inc..  PO  Box  36.  23 
South  High  St.,  Covington  OH 
453 18;  tel,  (937)  473-2840;  fax 
(937)  473-2862:  site  [www, 
atoctechnoiogjcs.cornj. 
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The  Best  of  Beesley 

If  you're  thinking  aboul  getling  this  6()-page  booklet  (115 
cartoons)  as  a  stocking  stuffer  for  yourself  or  someone  else, 
make  sure  the  insurance  premiums  are  paid  first  ^  someone  is 
bound  to  bust  a  gut.  This  ts  a  collection  of  the  best  of  K6BJH's 
work  over  the  years,  as  it  appeared  in  AT\'  Qitanerly  (although 
Uicsc  are  not  all  ATV-oriented,  by  any  means!).  At  S8,95  pius 
$3  s/h  ($6  overseas),  the  price  is  also  laughingly  low. 

For  further  info  or  lu  purchase,  coniaci  Harlan  Technologies, 
5931  Alma  Dr..  Rockford  IL  61 108:  tel.  (815)  398-2683;  fax 
(815)  398-2688;  orders  tH(H))  557-9469. 


Millennium  Key 

Morse  Exprras  has  announced  die  availability  of  a  limilcd  edi- 
tion Millennium  Key,  made  hy  Llaves  Telegraphicas  Anisanes  in 
tlie  Balearic  Islands  of  Spain-  Tliis  limited  edition  ( ltK)j  has  the 
saine  mechanism  as  the  LTA  Model  GMO.  but  also  the  following 
s|.>ecia[  features:  fiand-selected  parts,  highly  polished  arul  gold- 
plated;  ebony  knob  and  base;  official  certificate  with  serial  iiutn- 
her;  and  wood  prcsciilalion  ht)x  with  red  fell  lining.  $89.95 

For  further  infonnatiun,  contaci  Morse  Express,  2460  South 
Moltne  Way.  Aurora  CO  8(H)14-1833;  tel.  (303)  752*3382;  fax 
(303)  745-6792;  orders  (800)  238-8205;  E-mail  [hq 
MorseXxoTul;  Web:  |www,Mor;cX.comJ. 


4a  73  Amateur  Radio  Today  *  November  2000 


Hduertisers'  Indek 


R.S.# 


page       R.S.# 


AEA 


25 


• 

Alinco CV2 

* 

A   EJectronics  Corp 

.  11 

• 

Am-Gorrip  Inc 

.59 

16 

Astron  Corporation 

...2 

42 

Bilal  Company .„., 

,17 

56 

Buckmaster  Publishing  ..., 

12 

168 

BuckmasterPubEishirg  ,... 

56 

99 

Communicatton  Concepts 

37 

• 

CommunicatlDns 

Electronics,  Inc 

..5 

10 

Communications 

page 


D&L 


Specialists,  inc. ..............  37 


Antenna  Supply  Co 15 

13      Doppler  Systems 52 

•  East  Coast 

Amateur  Radio 13 

•  E-2  JHang ..,..„....<..,..  37 

193      GGTE ......25 

•  Ham  Ambassadors... ,..51 

•  riann  Mail ...^.,.t,.K,^H+sH  23 

•  Hamtronics.  Inc. ..................  9 

42     Isotron  ,.. 43 

•  Kenwood 

Communications  Corp.  CV4 


R.S.#  pag« 

86      M F J  En terp ri s e s .  .... . . .. , . , . „ „  7 

Michigan  Radio  .................  49 

160     Microcomputer 

Concepts 17 

193      Morse  Tutor  Gold 25 

NCG ..,.„„ , 33 

•  Omega  Sales  , 19 

•  Omega  Sales  ......,„„,...,.  61 

•  Peet  Bros. 

Company 15 

•  Radio  Book  Shop 25 

•  Radio  Book  Shop 28 

•  Radio  Book  Shop 43 


R.SJ  page 

•  Radio  Book  Shop  .., 46 

•  Radio  Book  Shop 48 

•  Radio  Book  Shop 52 

•  Radio  Book  Shop 57 

•  Radio  Book  Shop 63 

34  Ram sey  E  feet ro nics  .,„.., 3 

•  RF  Parts 17 

254  Ross  Distributing 12 

•  Scrambling  News 28 

167  Sescom,  Inc 46 

•  SGC 41 

•  Universal  Radio 43 

•  Yaesu CV3 


When  you  buy  products  from  these  advertisers,  please  tell  them  that  you  saw  their  ads  in  73, 

Subscribe  to  73  right  now., xall  800-274-7373  (9-5  Monday-Friday  EST). 


WE  SHIP  WORLDWIDE 


Michigan  ^  Radio 

c^/js-c  U  *         SERVICE 


OPEN 

TUES,WED,  THUR1D-& 

FRI  11 -e 

SAT  10-3 

CLOSED  SUN  &  MON 


SALES 


Tsr 

^ . 

^ 

1 

^^^^^^laslEi"  Car 

\'          1 

1  ^V^r 

: 

^A 

^^^^^ 

Tsrms  dD  nd  inclutJB 
5hi|tpi[;g.  ?Ace  and  svallatiility 
subject  m  c?*iaRi)R  ii«ttKJin 
mftce,  Mosi  (Mters  shipped 
mm  day.  CDD^  svalcon^e 


Local  &  Tech  1-810-771-471 1 ,  Service  vei0-77m712.  Fax  Service  1-310-771-6546 


Now  on  the  World  Wide  Web 


http://michiganradio.  com 


26014  Groesbeck,  Warr&n,  Ml  48089 

l-SOO-TRU-HAMM  (orders  only) 

(800-878-4266) 


E-mail    mirad@mich.com 


TM^V7A 


TM-261 


KENWOOD 


TM-G707A 


'^i\-"...-'yf-..:/vi 

i&\;:.:Q:^i?  ■■.'■A 


TS-570S 


T&-K70S 


lC-746 


o 

■COM 


>•-: 

^;i' 


IC-W32A 


IC"Q7A 


IC-TSA 


FT-2600M 


FT-]  00 


gg^s^aB^E^jMiggsEi 


VY-Ml 


YAESU 


FT^iJHX}R 


VX-5R 


FT-840 


FT-50R 


C.onvert  Excess  Equipment  to  CASH  •  We  buy  good,  clean,  used  equipment  •  Estate  Sales 


73  Amateur  Radio  Today  ■  November  2000    40 


Hrmsrts 


Amateur  Radio  Via  Satellites 


Andrew  C.  MacAllistef  W5ACM 

14714  Knights  Way  Drive 

Hoiislon  TX  77063-5640 


If  Your  Xcvr  Goes  Brain-Dead 


With  [he  launch  of  Phase  3-D  imminent  last  month,  I  decided  to  check  out  some  of  my  microwave 
gear  that  had  been  getting  dusty  since  AMSAT-OSCAR- 1 3  became  a  shooting  star  a  few  years  ago. 
The  results  were  unexpected.  My  2 A  GHz  (13cm)  tower-mounted  receive  converter  was  dead,  and 
myall-mode  Icom  IC-1271A  1.2  GHz  (23cm)  transceiver  was  acting  as  if  it  were  brain-dead. 


Of  ihe  two  problems  I  discovered*  the 
1 3cm  receive  convener  was  noi  a  se- 
rious concern.  Since  I  purchased  the  unil 
from  Germany  several  ycar^  ago,  I  had  col- 
lected a  numberof  other  2,4  GHz  units  ihiil, 
with  some  modificalions.  coiitd  easily  and 
inexpensively,  take  its  place.  My  receive 
converter  is  mounted  wiihin  two  feet  of  the 
semi-dish  antenna  ihai  is  an  integral  part 
of  my  hamsat  antenna  Lirray.  Ii  has  been  oui 
in  the  weather,  and  may  have  developed  a 
leak  or.  if  Fm  lucky,  ihe  power  cable  has 
simply  shorted  or  opened.  It  will  be  in- 
vesiigaled  during  ihe  cooler  winier 
months.  The  most  disturbing  discovery, 
however,  was  the  situation  with  the  Icom 
IC-l  27 1  A.  The  display  showed  bizarre  fre- 
quencies, when  it  worked.  1  had  heard  ru- 
mors thai  the  rig's  software  was  stored  in 
battery- backeU-up  memory.  This  sounded 
rather  foolish.  S4)  I  had  disec^unted  it  as  some 
kind  of  hatn-radio  urban  legend.  Surprise! 
Thev  were  risht. 


Ph0t0  A.  An  Icom  I27!:\  uufiMeiver  wiih 
a  new  tnemon  hoard fwm  ifoly  w  replace 
the  original  Icom  unit  shown  above. 
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Dismay 

1  purchased  my  IC- 1 27 1 A  ahnost  1 5  year^ 
ago.  In  the  early  1980s,  I  had  been  using  a 
European  transvertcr  to  make  terrestrial 
1296  MHz  contacts,  but  needed  something 
Ihat  would  tunc  down  to  tlie  23cm  sale  Kite 
band  around  1269  MHz,  in  order  to  use  the 
Mode  "L"  (23cm  up  and  7(h:m  down)  tran- 
sponder on  AMSAT-OSCAR' 10.  At  the 
lime,  the  only  commercial  rig  thai  could  do 
the  job  was  the  IC-1271A.  I  boughl  it.  1 
made  my  first  Mode  "U*  contact  with  Rip 
WA2LQQ  on  April  5,  1986.  Seven  L-mode 
QSOs  later,  the  computer  on  AO-10  was 
dead.  I  now  had  a  23cm  radio  with  no  23cm 
satellites  in  the  sky.  AO-l  0  still  worked,  but 
it  could  not  be  commanded  for  predictable 
Mode  "^'L"  operation.  Fortunately,  14  years 
later,  AO-10  is  stilt  working  as  an  excep- 
tional Mode  "B"  (70cm  up  and  two  meters 
down)  hamsat,  but  Mode  '*L*'  is  history, 

Fotur  and  a  half  years  laien  in  1988, 1  was 
again  using  Mode  '"L"  with  my  1271  A,  but 
this  time  via  AMSAT-OSCAR- 13.  This 
hamsat  transponder  was  more  sensitive  than 
that  on  AG- 1 0,  and  contacts  were  easier  and 
more  plentiful.  Using  a  tube-type  23cm 
amplifier  and  a  45-clcment  loop  yagi,  1 
made  many  contacts. 

But  before  AG- 13  was  in  orbit,  I  found 
that  the  lC-127  I A  could  be  a  lot  of  fun  for 
terrestrial  long-distance  (DX)  work,  and 
with  ihe  optional  TV- 1200  module,  pro- 
vided excellent  1 .2  GHz  AM  amateur  tele- 
vision (ATV)  operation.  After  A0'13 
reentered  the  atmosphere,  the  rig  was  used 
for  a  while  tor  local  AM  ATV,  but  then  be- 
came a  dust  collector  There  were  so  many 
other  exciting  satellites  to  chase,  so  the  loss 
of  1.2  GHz  hamsat  work  was  not  a  prob- 
lem. But  while  my  radio  sat  dark  and  silent 
on  the  shelf  for  years,  I  had  no  idea  that  its 


operating  system  and  memorised  channel 

frequencies  were  stored  in  volatile  memory, 
tentatively  held  in  place  by  a  single  lithium 
"coin  cell"  battery  from  the  mid-1980s- 

A  typical  coin-cell  battery  lasts  about  10 
years.  In  an  air-conditioned  environment 
like  my  radio  room,  it  may  last  up  to  15 
years  if  the  current  consumption  is  low. 
Mine  lasted  about  14  years. 

In  1992»  I  had  purchased  a  service  manual 
from  Icom  for  S35.  It  contains  numerous 
schematics  and  complete,  well-  written,  in- 
fonnation  about  the  radio,  complete  with 
parts  lists  and  lune-iip  procedures.  There  is, 
however*  a  significant  gap  concerning  the 
RAM  unit.  The  description  of  diis  daugh- 
terboard, which  is  attached  to  the  logic  unit 
on  the  bottom  side  of  the  radio,  is  lacking. 
Its  purpose,  significance,  and  service  re- 
quirements are  not  mentioned.  When  my 
1271 A  began  losing  its  mind,  I  had  no  in- 
formation on  what  to  do  about  the  dead 
battery. 

The  obvious  fix  was  to  replace  the  bat- 
tery. Unfortunately,  it  was  soldered  into 
place.  I  found  a  suitable  battery  holder  on 
an  old  PC  communications  board,  1  removed 
the  old  solder-tab  CR2325  battery  and  re- 
placed it  with  ihe  holder.  I  got  a  new  non- 
solder-iab  CR2325  from  Radio  Shack  and 
inserted  it  into  the  holder  Power  up!  The 
radio  was  still  dead.  Nothing  seemed  to 
make  a  difference.  When  the  original  bat- 
tery dicd»  so  did  the  software  that  ran  the 
radio.  I  was  not  pleased. 

The  search 

My  first  reaction  was  to  contact  Icom,  but 
I  did  not  w  ant  to  repeat  my  previous  mis- 
take of  trusting  a  radio  that  was  dependent 
on  batlery-backed-up  programming.  So  I 
put  out  a  cry  for  help  to  the  AMSAT-BB 
remailer  on  the  Internet  [amsat-bb® 


amsat,org].  Replies  were  numerous.  The 
urban  legend  was  irue.  There  was  no  way 
that  I  could  fix  my  radio  widiouT  outside 
help.  Ii  was  brain  dead  I  had  ihree  options: 
trash  or  sell  the  rig.  buy  a  new  RAM  unit 
from  Icom,  or  get  a  belter  replacemeni 
daughter buard  from  another  source  with 
operaiing  code  burned  into  nonvolatile 
memory. 

The  first  option  of  trashing  the  rig  was 
not  acceptable,  I  have  radios  that  are  over 
50  years  old  that  still  work  great.  T  had  spent 
nearly  S I  ,U00  for  the  Icom  1271 A  and  had 
no  intention  of  selling  it  as  junk  or  throw- 
ing it  aw  ay.  It  is  a  mere  youngster  compared 
to  some  of  (he  rigs  I  have  in  active  service. 

The  second  choice  of  contacting  Icom 
was  obvious,  since  tJiey  designed  and  built 
the  rig.  1  hoped  that  they  could  help,  fcom 
maintains  an  Iniernci  presence  at  [http:// 
www.icomamcricaxom],  I  went  there  and 
discovered  Ihai  1  could  visit  their  technical 
suppon  site  at  laoLcom]  or  call  ihem  on  the 
phone  during  Cattfoniia  business  hours. 
Since  1  don't  have  an  AOL  account  I  called 
their  Technical  Support-by -Phone  number 
31(425)  454-7619,  The  operator  on  ihe  other 
end  was  a  bit  clueless  about  the  RAM  unit 
in  the  1 27 1 A  and  promised  to  caU  back  later. 


Photo  a  Close^up  of  the  !K2RND  EPROM/  RAMBOARD  memory  unit  as  installed  in  an 
Icom  1 271 A  23cm  rransceiven 


Vm  still  waiting.  Other  independent  Icom 
representatives  or  repair  centers  like 
Malcom Technical  Suppon  [mLs(&plix.coml 
might  be  belter  than  the  home  office. 

My  preferred  choice  was  to  find  a  third- 
party,  non-Icom  source  for  a  replacement 
for  the  R.VM  unit,  v^  hich  would  not  have 
the  same  design  Haw  (operation  software 
m  batterv -backed  RAMK  Email  from  Mark 
KOMDJ  mentioned  a  review  in  the  July 
1 994  issue  of  QST  (page  79)  addressing  the 
third-part)^  nonvolatile  option.  Mike  K4HN 


provided  the  Internet  URL  (Universal  Re- 
source Locator)  for  the  company  thai  had 
it,  Wilco  Elexrtronics  [http://www.amerite€h. 
net/users/wiIco788/myLhtm].  A  second 
likely  solution  came  from  Woody  KJ4S0. 
Woody  owned  an  TC-271  and  had  pur- 
chased  a  direct,  plug-in  replacement 
daughterboard  from  Roberto  Nardo 
IK2RND  [Roberto  Nardo#pvJnfnJt], 
Woody  highly  recommended  Roberto^s 

Continued  on  page  52 


ELMERS  •  VE's  •  INSTRUCTORS  •  CLUB  GREETERS 

Become  A 

HAM  AMBASSADOR 

The  ham  industry^  wants  to  support  your  efforts  for  ham  radio  growth  with  free  instructor  materials, 


Wall  Maps  •  Log  Books  •  Band  Plan  Charts 
•  Frequency  Charts  •  Grid  Square  Guides 


•  Discounts  on  Licensing  Materials 


•  Equipment  Discount  Program 
•  Gift  Certificates 

To  request  a  detailed  Ham  Ambassador  Introductory 
package,  write  to: 

Gordon  West  c/o  73  Magazine  70  Hancock  RA, 
Peterborough,  NH  03458,  E-mail  design73 @aoLcom 
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Photo  C  The  Icom  127 i A  transceiver  back  in  service  after  a  nearly  dtsasTrous 
memory  failure. 


Hrmshts 

continued  from  page  51 

soluiion  and  encouraged  me  to  send  E-mail 
ai  my  earliest  opportunity. 

Surprises  and  solutions 

1  now  had  two  possible  sources  for  a  cor- 
lectly  designed  RAM  uiiil  replacement,  one 
domesiic  and  ihe  other  in  Italy.  I  checked 
out  the  Wilco  Electronics  Internet  site  and 
was  surprised  to  discover  that  there  were 
several  Icom  radios  with  the  same  problem. 


TRANSMITTER  LOCATION 


Lfe 

is; 

New  fixed  site  tlirectmn 

fintlers  provide  2  degree 

accuracy,  and  include 

software  for  triangiitation  from 

a  central  control  site.  Mobile 

versions  also  available  covering 

50MHz  to  1  GHz 


oppler  Systems  Inc. 

Pb  Box  2780  Carefree.  AZ  85377 
Tel:  (480)  488-9755  Fax:  (48tJ)  4SS-1295 
www,dopsys.com 

European  Marketing  Director  Denis  Egan 

PO  Box  2,  Seaton,  Devon  EX12  2YS  Englcind 

T<3]  &  Fax:  44  1297  62  56  90 
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Six  models  listed  on  the  Wilco  page  in- 
cluded the  TC-  271,  IC^7L  IC-I27U  IC- 
745,  IC-751,  and  the  R71A.  AH  of  them 

apparently  use  the  same  replaceable  plug- 
in  memorj  module  wkh  operation  code 
loaded  into  battery -backed  RAM  —  lime 
bombs  ready  lo  make  the  radios  brtnn*dead. 
The  base  price  for  the  Wilco  ICM- 1 024B  is 
$134.95  plus  shipping.  In  addition  to  hold- 
ing the  rig's  operating  software  in  nonvola- 
tile memory,  there  are  frequency-expansion 
enhancements  and  more  memories  (from 
the  base  32  to  1024)  available  for  some  of 

the  sU  radios.  E-mail 
to  Jack  Albert 
WA9FVP  lwilco788 
@amerilech.net] 
yielded  a  fast  re- 
sponse with  addi- 
tional information, 
and  the  caveat  tiiat 
theICM-l024Bhad 
never  been  tested  in 
a  1271  or  471,  bm 
works  fine  in  all  of 
the  IC-271  trans- 
ceivers, in  addition 
to  the  HF  rigs  and 
R71 A  receiver 

I  also  sent  E-mail 
to  RoberiL>  IK2RND, 
The  next  morning, 
1  had  a  reply. 
Roberto's  replace- 
ment board  did  not 
provide  extra  mem- 
ories beyond  the 
standard  32,  but  did 
include  extended 
frequency  coverage 
for  the  IC*?51,  IC 
751  A,  IC-745, 
R71A,  R71E,  and 
thelC-27LTheIC- 
471  and  IC- 127 1  are 
simply  provided. 
With  the  advantage 


\ 


of  being  back  on-line  and  not  subject  to  los- 
ing their  minds  to  dead  batteries.  The  cost 
for  Roberto's  EPROM/RAMBOARD  is  $60 
cash  —  airmail  shipping  included.  After 
considering  the  options  afforded  by  the  two 
choices*  I  carefully  folded  three  new  $20 
bills  in  half,  taped  them  between  two  of  my 
QSL  cards  with  a  note,  and  sent  it  all  in  a 
securely  sealed  envelope  to:  Roberto  Nardo, 
via  Marches!  27,  27100  Puvia,  Italy,  Eu- 
rope. Eight  days  later,  I  received  a  padded 
envelope  from  Italy, 

Success 

The  envelope  from  Italy  contained  a  very 
professional  circuit  board,  a  QSL  from 
Roberto,  a  curious  two-conductor  wire  as* 
sembly  with  a  diode,  an  annotated  logic  unit 
circuitboard  pictorial,  and  a  two-sided  in- 
slruciion  sheet.  The  instructions  were  well 
wriucn  and  very  easy  to  follow,  I  skipped 
the  part  about  how  to  get  into  the  radio. 
Mine  hud  been  gutted  on  Uic  workbench  for 
a  number  of  weeks.  The  remainder  of  the 
instructions  required  that  I  unplug  the  old 
RAM  unit  and  replace  it  with  the  new 
EPROM/RAMBOARD.  That's  it!  I  pow- 
ered up  my  IC-127IA  and  was  back  on  the 
air  in  only  a  few  minutes. 

But  thcre*s  more.  The  back  side  of  the 
instruction  sheet  had  details  on  what  to  do 
when  the  new  battery  died  in  abtiui  seven 
years.  The  RAM  memory  contains  the  32 
programmable  channels  and  the  last  settings 
of  the  VFO  A/B  frequencies.  The  operating 
software  is  safely  in  the  nonvolatile 
EPROM,  hui  there  is  a  sequence  of  things 
that  must  be  done  when  replacing  the 
lithium  coin  cell.  The  wire  and  diode  as- 
sembly that  came  with  the  new  board  is  used 
according  to  the  simple  sequence  of  instruc- 
tions, in  conjunction  with  the  annotated  pic- 
torial sheet,  to  reset  the  memory,  I  have 
carefully  placed  these  items  inside  my  user's 
manual  for  possible  use  sometime  around 
the  year  2007,  Until  then,  I  have  10  watts, 
on  any  mode,  ready  for  Phase  3-D  or  any 
other  hamsai  that  has  a  23cni  uplink.  T  also 
have  a  radio  that  won't  lose  its  mind  the  next 
time  a  battery  dies.  Do  you  have  an  IC- 
1 27 1 A  or  one  of  the  other  radios  mentioned? 
The  clock  is  ticking. 
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Add-On  Digital  Voltmeter 

Strictly  for  those  who  love  to  build  it  themselves. 


While  building  a  power  supply  for  use  in  the  shack  lately,  I  thought  that  it  would  be 
nice  to  have  a  way  to  know  what  the  voltage  on  the  output  was.  Since  the  supply  that  I 
was  constructing  was  going  to  have  a  variable  output,  this  would  add  a  nice  feature  to 
it  !  could  use  a  standard-type  meter,  commonly  found  at  parts  stores  or  mail  order 
catalogs,  but  I  thought  that  I  wouid  ''dress""  it  up  a  littie  and  opt  for  a  digital-type  dis- 
play. This  would  be  a  more  accurate  way  to  measure,  if  I  ever  needed  to  do  so. 


I  started  to  search  for  a  way  to  ac- 
complish this,  I  could  purchase  a 
digital  display  ready  to  go  from  a 

box,  but  being  of  the  building  type,  I 
feel  guilty  when  I  do  this  someiimes.  I 
decided  that  I  could  buitd  this  feature 
also,  if  T  could  find  some  informatinn 
00  Llie  subject.  While  looking  at  an 
older  IC  data  book,  I  ran  across  an  ana- 
log-to-digiiai  converter  that  would  do 
the  job  nicely.  And  the  best  pan  was 
thai  it  did  not  use  any  very  expensive 
parts.  A  quick  check  in  some  parts 
catalogs  and  on  the  Internet  told  me 
thai  the  parts  I  was  looking  for  were 
still  around. 

The  IC  of  choice  is  an  analog-lo- 
disital  converter  the  CA3I62E,  that 
does  the  nice  job  of  providing  an  out- 
put to  drive  a  display  driven  the 
CA3161E,  and  displays  die  informa- 
tion on  a  3-dijiii  digital  display  Just 
the  thing  to  keep  an  eye  on  our  output 
voltage,  while  it  is  being  varied. 

The  range  of  the  finished  "Add-On 
Digital  Voltmeter,"  as  built,  will  dis- 
play any  voltage  in  the  range  of  0-99.9 
volts.  It  will  also  show  an  over-range 
condition  with  EE.E  on  the  display.  But 
this  feature  would  probably  not  be  a  con- 
cern, as  our  variable  power  supply  could 
not  reach  iliis  amouni  on  its  output 


Refer  to  the  schematic  diagram.  Fig. 
1,  The  power  to  supply  the  *' Add-On 
Digital  Voltmeter"  can  be  supplied 
from  a  separate  DC  voltage  source  or, 
as  in  our  case,  dirccUy  from  the  source 
that  it  is  measuring.  About  10-15  volts 
is  good  to  work  with.  This  will  keep 
nur  "on  board"  voltage  regulator,  U3, 
happy.  The  input  voltage  to  die  regula- 
tor is  polarity-protected  by  the  diodes 
Dl  and  D2,  The  5  volt  regulated  output 


is  supplied  to  the  A/D  converter  U2 
and  display  driver  Ul,  respectively*  It 
IS  also  used  in  the  voltage  divider  cir- 
cuit of  Rl,  R2,  VR3  for  use  as  a  0.9 
volt  calibration  source-  (More  on  this 
later.)  Resistors  R3,  R4,  VR4  form  a 
vohage  divider  circuit  to  "scale"  our 
input  voltage  that  we  wish  to  measure 
down  to  a  level  dial  can  be  safely  used 
at  the  input  of  our  A/D  converter. 
One  critical  component  is  C3.  A 
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Fig,  1,  Add-on  digital  voltmeter  schematic. 
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Photo  A.  Finished  voltmeter  showing  digital  display. 


high-quality  polyester  type  should  be 
used  here,  as  this  ciimponent  is  iKsed 
Ibr  timing  by  the  A/D  converter  Ql, 
Q2,  Q3,  are  used  as  digit  drivers,  while 


the  outputs  of  the  display  driver,  pins 
9-15,  are  wired  to  the  common  anode 
displays  in  multiplex  fashion.  Test 
points,  shown  on  the  schemadc,  wiU  be 


Calibration  Instructions 

You  will  need  to  use  a  digital  vohmcter  to  make  some  of  the  adjustments. 
Set  the  trimmer  poteniiomeicrs  VR1-VR4  to  dieir  center  positions  as  a  starting 
point. 

Step  L  Provide  lO-1 5  volts  to  the  PC  board  at  +  and  -  VDC, 

Step  2*  Check  tuitput  at  U3,  pin  3  for  5  volts. 

Step  3,  The  display  should  read  EE.E 

Step  4,  Attach  a  test  lead  with  glips  between  TPl  and  TP2.  Adjust  VRl  for 
a  display  of  00.(1  then  disconnect  the  test  leads  from  TPl  andTP2. 

Step  5*  Attach  a  digital  vokmetcr  (DVM)  from  TP3(+)  and  TP2(-),  Adjust 
VR3  for  900  miin\  olts  (.900  on  the  meter  you  attached).  Disconnect  the  test 
leads  to  this  meter  when  done  adjusting.  Attach  test  lead  w  ilh  clips  between 
TP3  and  TPl .  Adju.st  \'R2  for  90.0  on  the  Add-On  Digital  Voltmeter  display. 
Disconnect  the  lead  with  test  clips  when  done  adjusting  VR2. 

Step  6.  Using  a  small  piece  of  in&ulated  hookup  wire,  connect  (jumper) 
TPl  andTP4  with  this  wire  and  carefully  solder  in  place.  This  wire  will  remain 
in  place  after  calibration,  so  be  neat  when  attaching. 

Step  7,  Connect  wires  with  lest  clips  to  -f  and  -  DC  of  Add-On  Digital 
Voltmeter  board,  Connect  these  to  a  known  DC  voltage.  You  can  use  the  5 
volt  regulator  if  yoy  wish.  Adjust  VR4  to  make  the  display  read  the  known 
voltage.  If  you  use  the  voltage  from  U3  as  suggested,  the  display  will  read 
05.0.  You  are  now  done  with  the  calibration.  Disconnect  the  leads  to  the 
known  voltage  source  and  connect  them  to  the  source  you  wish  to  measure. 

If  you  would  ever  like  to  "touch  up"  tlie  calibration  of  your  Add-On  Digi- 
tal Voltmeter,  remember  to  disconnect  the  jumper  at  TPl  and  TP4  before  you 
begin. 

The  Add-On  Digital  Voltmeter  is  intended  to  read  DC-only  voltanes  as 
builL  Be  careful  working  around  the  test  points  and  with  what  you  apply  the 
input  to.  Some  examples  of  possible  uses  would  be  your  DC  power  supply  in 
the  shack,  a  battery  charger,  or  a  test  meter  for  the  adjustable  supply. 


i 

Quantity 

Name 

tTescription 

3 

Common  Af¥26e  (fisplays.  0,3\ 

left'tiar>d  i*eomfil  points.  HP 

^5082-7610  Of  MANSfiPOA  or 

equivalerst 

1 

U1 

CA316tE  BC0*to*7-segrnent 
decod&r 

1 

U2 

CA31 62E  AID  converter 

2 

16- pi  Hi  IC  sockets 

1 

1  !3 

LM340TS  H-S  V  regulator 

:         3 

02.03 

2N39Q6  PNP  transistors 

5 

DT.D^ 

1N4«}1  akidfis 

1 

VRl 

50k  lOmm-styte  iftrnpc-L.  ^nsr 

#PTtO,  horizontal  (sanifi  tor  SM 

tfimmefs) 

% 

VR2 

lOk  I0rnm«s1vt«i  trimpot         i 

Z 

VR3. 
VR4 

Ik  lOmm-Styie  tnmpat 

t 

Rl 

270  ohm  1/4  W  fsaistor  (aJI 
resistors  carbon  film  5%) 

1 

R2 

2200  ohn  1/4  W  resistor 

I 

R3 

100k  1/4  W  resistor 

4 
1 

B4 

680  ohm  i;4  VV  resistor 

1 

R5 

100  Ohm  1/4  W  resistor 

3 

R8 

A,lk  V4  W  resistor 

1           \ 

C1 

oapadtor 

1 

C2 

10|JiF25VfiJ*orc^yt]C 
capacitor 

1 

C3 

0.27  |aF  50  V  polfyester  PC- 
mount  capadtor 

1 

C4 

OA  ^F  SO  V  polyester  PC- 
mount  rflpacitor 

4 

1^2'-long  wires,  fomiect  as 

shown  in  Fig.  ^  (use  clipped 

resfstor  leads) 

j           1 

PCB  or  perfboard  PCB 

avaialkie  from  Far  Circuits, 

1^4840  Reld  Court  Dundee  iL 

601 1 8-9269.  S2  pflf  set  of  2 

3 

14-pin  IC  soc^tets  for  displays 

1 

HaaisinK  for  feguiaior,  Aavid 
#597tB  used  in  model         1 

Optional  pans:  Connector  lor  input  voltages  to  PCS: 

endoagfa:  hookup  vwires;  short  length  Of  ribbcin-tvpe 

cable.  Pflrts  can  be  obtamed  from  a  number  of  sources, 

Inclucfing  Jameco,  Mouser,  and  Dig  1-Key, 

Table  1,  PaiLs  list. 

used  during  calibration  —  this  makes 
finishing  up  your  "Add-On  EHgita! 
Voltmeter"  easier.  The  lest  points  are 
simply  resistor  leads  with  loops  formed 
in  one  end.  soldered  into  the  PC  hoard. 
Constructing  the  "Add-On  Digital 
Voltmeter'  is  very  easy.  The  circuit 

Continued  on  page  59 
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Simple  P.S.  Add-Ons 

Enhance  your  next  power  supply  project  with  an  oven^oltage  protector  and  a  smart  LED 

output  level  indicator 


Whether  you're  a  novice  or  seasoned  veteran,  one  of  the  first  home-brew  projects 
you  7/  ever  build  is  a  power  supply.  It  certainly  is  one  of  tlie  most  popular,  and  will  find 
many  uses  in  your  DX  shack.  Perhaps  you  're  building  a  supply  from  scratch ,  or  refitting  an 
existing  supply  with  new  updated  electronics,  but  whatever  the  case,  there  are  some 
important  decisions  to  be  made,  such  as  output  voltage  and  current  handling  capability. 
Just  as  important  are  other  things  that  deserve  attentionj  like  overvoltage  protection 
and  output  level  indication,  just  to  name  two. 


The  first  and  most  important  cir- 
cuil  here  deals  u  iih  overvoltage 
protection,  sometimes  called 
OVP  for  shurL  This  circuit  protects  the 
output  of  the  supply  from  soaring  dan- 
gerously high  in  the  event  that  some- 
thing goes  wrong  with  the  regulator 
Should  the  circuit  fail,  you  could  wind 
up  Willi  the  regulator  input  voltage  at 
the  output,  and  in  most  cases  this  is 
about  25  volts  or  more!  With  that  much 
voltage  going  into  any  rig,  I  don't  have 
to  teli  you  what  would  happen  — 
KAABOOM! 

The  next  circuit  is  wbat  1  call  a  smart 
LED.  This  gives  you  an  output  level 
indicator  when  a  voltage  meter  is  not 
used.  Having  a  single  LED  across  the 
output  is  common  on  some  power 
supplies,  but  all  it  tells  you  is  that  the 
supply  is  on.  What  it  doesn't  tell  you 
is  how  much  or  at  what  level,  and  if 
you  don't  have  enough  voltage  at  the 
output  you  won't  transrnii  at  full  power. 
Knowing  what's  going  on  under  the 
hood  of  your  power  supply  is  always  a 
good  idea.  Whatever  your  reason  for 
using  the  smart  LED,  it  will  give  you  an 
accurate  level  indication,  with  a  red/ 
ereen  status  from  a  single  dual-color 
LED. 


About  the  circuits 

My  original  OVP  drcutt  consisted 
of  a  zener  ditxle,  a  couple  of  resistors, 
and  an  SCR.  The  idea  was  that  if  the 
output  voltage  would  rise  to  15.5  volts 
or  more,  the  zcncr  would  gate  on  the 
SCR,  crowbarring  the  output,  and 
blowing  the  fuse.  Now,  this  was 
simple  and  worked  OK,  but  sometimes 
it  would  kill  my  output  pass  transistor 
when  it  crowbarrcd.  Deciding  that  this 
was  no  fun.  I  came  up  with  a  more 
circuit' friendly  design,  illustrated  by 
Fig,  1. 


I 


This  circuit  centers  on  an  SN7404N 
hex  inverter  IC  chip  made  of  6  invert- 
ers that,  when  put  together,  can  form  a 
latch-type  circuit.  The  same  circuit  can 
be  made  w  ith  3  or  4  transistors  and  al 
least  a  dozen  or  so  resistors,  but  by  us- 
ing the  IC  chip,  all  these  parts  can  be 
eliminated  and  a  much  simpler  circuit 
can  be  builL.  Starting  with  Fig<  1,  a 
sample  of  the  output  voltage  is  applied 
to  point  ''A"  at  the  cathode  end  of  zener 
DL  When  the  voltage  reaches  15.5  volts 
or  more,  Dl  fires  and  places  a  high  al 

Continuj^  on  page  5B 


Fig,  1.  Schemaricfor  ihe  OVP  circuit  and pinout  for  ICL 
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Fig.  2.  Schematic  f€>r  the  smart  LED  circiiit  and puiout  for  ICL 


Simple  RS.  Add-Ons 

continued  from  page  55 

pin  3,  which  is  the  input  of  the  first 
inverter. 

At  this  point,  pin  4,  the  output  of  the 
same  inverter,  goes  lov^,  and  the  base 
drive  for  QL  via  R 3,  is  cut  off,  shut- 
ting down  the  relay  and  disconnecting 
the  output.  R2  is  the  current  Hmiter  for 
the  zener  diode,  and  CI  bypasses  any 
RF  hash  that  might  try  to  sneak  in  at 
the  input,  pin  3.  VCC  for  the  chip  is 
supplied  from  the  regulator  input 
through  Ri.  Beyond  the  IC,  we  have 
a  basic  off-the-shelf  relay  circuit.  1 


..^-JME-^. 


HamCall™  CD-ROM 

U.S.  &  International  -  Over  1.5  million  listings 


We  make  a  new  HatnCati  every 

month f   dearly,  the  most 

comprehensive  and  current 

CD-ROM  avaifabfe. 


Latest  Features 

Choose  font  arid  color  of  data  display. 
Displays  fJag  arid  map  for  each  country. 

Shows  CQ,  ITU  zone,  andcontineni. 
History  list  shows  each  callsign  entered, 

ViewA  search  interests  of  26, 000  hams. 
Search  for  club,  military,  RACES,  vanity,  silent  keys, 

n  asrn  e ,  address ,  an  d  m  0  re , 
Over  1 ,  566 ,  000  U.  S ,  and  Inte  rnarion  a  I  list  i  ngs ,  1 04, 000 
e= m  a  i  I  addres  ses ,  4,000  p  h  otos  an  d  QSL  ca  rds ,  30, 000 
vanity  calls,  and  12,000  references  to  QSL  managers. 

Stio ws  short  &.  long  path  distance  &.  bear  \ng. 

P  recise  lati  tud  e/long  i  t  ud©  f  o  r  o ver  90"/:!  of  add  resses. 

HamCall  isS50.00,  included  is  6  months  tree  access  to 

cue  (nternet  Search  Sewice -  requ'e&l  when  ordering. 

HsmCaffMousepsd.wWh  morse  code  reference^ 
7,5"  X  6",  bliie  with  yellow  ieltefs,  $5.00+ $3  shipping. 

S  5. 00  s h  ippin  g  p6  r  0 rder.  You r  sat  isf action  gu3 ra nteedl 
Ffee  BOO  lecfinjical  support  -  we  won't  let  you  fait. 


E 


5UCKMASTER 

61 96  Jefferson  Highway-  JVlinerat,VA  Z3117USA 

c^majt:  Info  ©buck,  com      vj^ww-bu  ck.com 
54CI:BM-5T77' BOO:  2  a  2-56  28-  540:894-9141  (fax) 


■^^"^^^ 


selected  R3  for  the  base  circuit  be- 
cause the  output  on  pin  4  goes  to  3.8 
volts  when  all  is  normal  and  the  supply 
is  not  in  OVP  shutdown. 

I  didn't  want  a  lot  of  voltage  at  the 
base  of  Ql,  but  if  you're  curious,  what 
we  do  have  is  0.75  volts  at  the  base 
when  the  zener  fires,  and  this  is  perfect 
to  turn  on  the  transistor.  VCC  for  the 
relay  circuh  is  picked  off  at  point  '*B"  via 
R4,  providing  10.8  volts  to  power  the  re- 
lay circuit,  and  even  if  the  power  supply 
goes  into  OVP  shutdown,  R4's  value  is 
enough  to  provide  a  safe  operating 
level  for  the  circuit 

You  may  have  noticed  that  pins  4 
and  5  are  tied  together  The  output  of 
the  first  inverter  is  connected  to  the  in- 
put of  the  next  inverter.  This  was  done 
so  that  you  could  add  a  red  LED  from 
pin  6  to  ground,  to  have  an  OVP  indi- 
cator on  the  front  panel  of  your  power 
supply.  The  second  inverter  acts  as  a 
driver  for  the  LED,  and  Rl  drops 
enough  voltage  for  the  whole  circuit  so 
that  no  LED  current  limiter  resistor  is 
needed. 

Fig,  2  illustrates  the  schematic  for 
the  smart  LED  —  it  too  centers  on  an 
SN7404N  chip.  A  sample  of  the  output 
voltage  is  applied  to  point  A  at  the 
junction  of  R5  and  Dl .  When  the  volt- 
age reaches  13  volts  or  more,  Dl  will 
fire,  placing  a  high  at  pin  3  of  the  IC. 
Pins  4  and  5  will  go  low,  turning  off 
the  red  LED,  and  pin  6  will  go  high, 
turning  on  the  green  LED.  Once  again, 
R2  is  the  current  limiter  for  Dl,  and 
CI  bypasses  any  RF  hash  at  the  input 


Part 
Nafne 

'1 

DescfiptJan 

Value              1 

RS 

Part 

No. 

Dl 

Zener  diode 

12V1  W 

276-563 

Dl 

Zener  diode 

15V1  W 

276-564 

D2 

Diode 

WEP-170 

276- 

1114 

Q1 

Transistor 

2N2322  HPN 

276- 

1617 

IC1 

IC 

SN7404N 

276- 
1802 

R1 

Resiistor 

600  Ohm  2  W 

-- 

R£,  R3 

Resistor 

Ik  1/2  W 

£71- 

1118 

R4 

Resistor 

100  ohm  1/2 
W 

271- 
1109 

R5 

Resistor 

1,5K1/2W 

271- 
1120 

C1 

Capacitor 

0.1  mF  50  V 

272-135 

LED1 

LED  red/green 

Dua!  color 

276-0£5 

RY1 

Relay 

12  V  10  A 

" 

PCB1 

j  PC  board 

DuaJiC 

^76- 
159  A 

PCB2 

PC  board 

Pre -etched 

- 

276^170 
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Table  /.  Parts  list. 

pin  3.  Also,  VCC  for  the  IC  is  supplied 
via  Rl  from  the  regulator  input. 

Somewhat  of  a  voltage  divider  is 
formed  by  R5  in  that  it  allows  Dl,  a  12 
volt  zenen  to  fire  a  little  above  its  rat- 
ing (approximately  13  volts).  The 
value  of  R5  was  chosen  to  allow  the 
circuit  to  operate  at  the  output  voltage 
of  communication  power  supplies,  but 
you  can  change  its  value  and  the  value 
of  Dl  to  monitor  a  wide  variety  for 
voltages  and  applications. 

Construction 

Construction  of  these  circuits  is  rela- 
tively simple.  If  you're  installing  them 
into  an  existing  power  supply,  they  can 
be  constructed  on  their  own  PC  board, 
and  then  weired  in.  Or  if  there  is  enough 
room  on  an  existing  board,  the  circuits 
can  be  installed  that  way,  eliminating 
the  need  to  etch  your  own  board.  How- 
ever, a  lot  of  power  supplies  arc  built 
from  scratch,  and  for  the  benefit  of 
those  who  like  to  ''roll  their  own,"  I 
have  listed  two  pre-etched  boards  in 
Table  L  the  parts  list. 

The  first  board  listed  can  hold  two 
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On  the  Couer 


The  South  Will  Rise  Again  (in  Your  Back  Yard) 


Hy-GB^in®  has  continued  to  develop  the  product  line  purchased  from  Telex  in  Nebraska  in  May 
of  1999.  Randy  Nash  KC5NIS,  Hy-Gahi's  antenna  production  speciaiist,  says  that  now  thai  llie 
building  has  been  expanded  and  its  heavy-duty  presses  put  in  place,  Hy-Gain  of  Mississippi  can 
really  get  rolling. 


Hy-Gain  has  already  been  producing  the  famous  Hy-Gain  an- 
icnna  roialors.  the  entire  VHF/UHF  line,  and  many  of  the  hig 
beam  aniennas.  "Now  that  the  TH-7DX  has  been  buOt,  we  will 
Stan  on  ihe  TH-I IDX.  the  Long  Johns,  and  eventually  the  log 
periodic  antennas."  says  Nash, 

The  now  MFJ-269  covers  1 .8  lo  170  MM/  plus 41 5-470  MHz!  It 
can  read  SWR,  complex  RF  impedance,  resistance  and  reactance 
or  magnitude  and  phase,  coax  cable  lo^s  (dB).  coax  cable  length, 
distance  to  TaulL  retuo]  loss,  reflection  coefficient  inductance, 
capacitance.  batter>^  voltage,  etc. 

It  has  several  new  features  above  and  beyond  the  usual  popular 
MFJ  ones.  A  built-in  CoaxCalculaior  calculates  coax  line  length  in 
feet  given  coax  length  in  electrical  degrees,  and  vice  versa,  for  any 
frequency  and  velocity  factorlgreul  for  building  matching  sections 
and  phasing  lines).  And  a  new  12-bit  A/D  converter  gives  much 
better  accuracy  and  resolution  than  common  8-hit  A/D  converters. 

The  MFJ-269  reads  complex  impedance  as  series-equivalent  re- 
sislance  and  reactance  (Rs  +  jXs)  or  as  magnitude  (Z)  and  phase 
(degrees).  It  also  reads  parallel  equivalent  resistance  and  reactance 
(Rp  +  jXp), 

With  this  SWR  analvzer  you  can  also  measure  SWR  and  loss  of 


coax  with  any  characteristic  impedance  from  10  to  over  60tJ  ohms, 
including  50.  5 J,  52,  53,  73,  75,  93.  95.  300, 450  ohjns,  and  more. 
Be  sure  to  look  for  more  Mi-J^  Ameritron,  Hy-Gain,  Mirage,  and 
Veetronics  news,  special  leatures.  and  advertising  in  future  issu£s 
of  73  Magazine. 


Photo  B.  Randy  Nash  KCSNfS,  Hy-Gam\s  antenna  prodmtuvi 
npi'ciaiisu  tunes  and  tests  a  new  Mississippi-made  TH-7DX  Hy-Gain 
antenna  with  an  MFJ-269  SWR  Analvzer. 


Photo  A.  Hy-Gain  s  expansion  takers  shape  —  or  is  this  iheir  new 
Rebar  Ground  Phne  Grid? 


A  GREAT  gift  idea  for  the  Holiday! 

is  a  subscription  to  73 Magazine  ...  only  $24.97! 

Call  800-274-7373  or  write  to  70  Hancock  Rd., 

Peterborough  NH  03458 
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When  Motorola  first  announced  that  it  would 
abandon  the  system,  some  hanns  suggested  askirtQ 
ttiat  the  company  simply  give  the  entire  constel- 
lation lo  ham  radio  for  educational  and  experi- 
mental purposes.  Unfortunately,  the  idea  never 
gathered  much  momentum,  and  whether  a  for- 
mal offer  was  made  is  not  known. 

Thanks  to  VHF  Reflector,  other  news  reports, 
via  Newsline,  Bill  Pasternak  WASiTF,  editor. 


The  Antimatter  Matter 

Scientists  at  Europe's  premier  high-energy 
physics  laboratory  announced  that  they  might  be 
aboul  to  crack  one  of  the  great  puzzles  oi  phys- 
ics: Where  has  all  the  antimatter  gone? 

That's  right,  we  said  antimatter  —  as  m  the 
fuel  used  aboard  the  mythical  starship  Enterprise 
to  seek  out  new  worlds  and  new  civilizations,  and 
to  boldly  go  where  no  one  has  gone  before.  At 
least  on  TV  and  in  the  movies. 

But  real-life  scientists  studying  the  origins  of 
the  universe  believe  that  the  Big  Bang  that  cre- 
ated the  cosmos  15  billion  years  ago  should  have 
produced  equal  amounts  of  matter  and  antimat- 
ter. They  are  baffled  as  to  why  there  is  more  of 
matter  than  antimatter. 

Now.  the  European  Laboratory  for  Particle 
Physics  just  outside  Geneva  says  it  may  have 
the  answer  soon.  It  announced  that  it  would  be 
able  to  study  antimatter  in  depth  for  the  fi  rst  time 
with  the  help  of  the  world  s  first  antimatter  trap 
that  became  operational  a  few  weeks  ago. 

The  machine,  which  cost  S11 .5  million  to  build, 
is  unique  because  it  has  the  technology  to  slow 
down  and  trap  antiprotons.  These  are  the  anti- 
matter equivalent  of  the  proton.  It  not  only  slows 
them  down,  but  can  actually  hold  them  motion- 
less, according  to  research  spokesman  Neil  L 
Calder. 

Once  they  trap  the  antiprotons.  the  scientists 
will  then  throw  in  positrons,  or  the  antimatter 
equivalent  of  electrons,  in  an  effort  to  produce 
antihydrogen  —the  antimatter  version  of  hydro* 
gen,  which  is  the  simplest  atom  that  exists. 

Research  scientists  at  the  lab  were  able  to 
create  the  first-ever  atoms  of  antihydrogen  — 
nine  of  them  —  in  1996,  only  to  watch  them  dis* 
appear  instantly  after  they  came  into  contact  with 
matter.  And,  unlike  in  the  "Star  Trek'  story  line, 
no  gigantic  explosion  took  place  when  the  mat- 
ter and  antimatter  joined.  The  antf-matter  simply 
went  away.  (Or  son^ething  ///fe  that,  —ed.} 

Thanks  to  Science  Today,  via  Newsline,  Bili 
Pasternak  WA6tTF,  editor. 


ARRL  Collecting 
Restrictive  CC&R  Tales 


Attention,  all  ye  antenna -challenged  and  oth- 
erwise persecuted:  The  League  has  begun 
compiling  a  dossier  of  the  often  difficult  experi- 
ences of  hams  with  homeowner  covenants,  con- 
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drttons.  and  restrictions.  These  are  restrictions 
imposed  by  private  homeowners'  associations  or 
by  developers  and  are  more  often  simpiy  called 
CC&Rs. 

The  decision  to  investigate  the  effect  of  CC&Rs 
comes  after  the  FCC  turned  down  a  request  by 
the  ARRL  to  reconsider  the  agency's  denial  of 
!he  League's  request  to  extend  the  limited  fed- 
eral preemption  known  as  PRB-1  to  restrictive 
covenants.  The  League  has  said  that  it  would  like 
hams  to  be  free  to  negotiate  reasonable  accom- 
modation provisions  with  local  homeowners'  as- 
sociations just  as  they  do  now  with  govemmentai 
land-use  regulators,  in  declining  last  fall  to  act 
on  the  ARRL's  initial  request  to  expand  PRB-1, 
the  FCC  drew  Ihe  line  at  proposing  specific  rule 
changes  to  bring  private  restrictive  covenants 
underthe  PRB-1  umbrella. 

Since  the  FCC  is  standing  by  its  decision  to 
deny,  the  ARRL  is  inviting  hams  to  send  it  ac- 
counts of  how  they  have  been  denied  the  oppor- 
tunity to  install  a  tower  or  antenna  on  a  home 
they  own  because  of  CC&Rs.  The  ARRL  says 
that  such  narratives  should  relate  directly  to  situ- 
ations involving  restrictive  covenants  and  should 
be  no  longer  than  one  page  in  length. 

All  submissions  must  include  your  name, 
callsign,  the  address  at  which  you  were  denied 
the  opportunity  to  put  up  an  antenna,  and  the 
basis  upon  which  you  were  denied.  Also,  include 
a  copy  of  the  contract  language  that  would  ex- 
clude your  antenna  or  support  structure  and  cop- 
ies of  any  denial  letters  from  a  homeowners' 
association.  Send  this  material  to  Antennas,  c/o 
Steve  Mansfield  N1MZA  at  American  Radio  Re- 
lay League  headquarters.  Steve's  address  is  225 
Main  St.  Newington  CT  061 1 1 .  E-mail  submittals 
are  welcome  lo  smansfield@arrl.org  with  the 
subject  line  ""antennas^ 

Thanks  to  David  Black  KB4KCH,  via  Newsline, 
Bill  Pasternak  WA6ITE  editor  m 


Letters 

continued  JroTTi  poge  8 

LM,  Gottlieb  W6HDM,  Redwood  Cit> 
C  A,  An  answer  to  a  critic  of  my  Aug.  73  ar- 
ticle, Xold  Fusion  and  Hot  Speculations"; 

I  find  myself  impressed  with  Mr.  Ken 
Stone's  analytical  skills  and  his  obvious 
proficiency  with  physics  and  with  thermo- 
dynamics. However,  without  deliberately 
being  obstinate,  I  continue  to  feel  the  pres- 
ence of  a  mystery  in  the  athletic  perror- 
mances  of  horses  and  migratory  birds. 

I  am  not  refilling  Mr.  Stone's  logic  of  en- 
ergy conversion,  but  it  seems  to  mc  lliat  it  ap- 
plies to  mechanical  horses,  not  id  biological 
horses. 

The  overlooked  difference  t>eiween  these 
horses  is  that  one  of  them,  the  animal  vari- 
ety, can  be  expected  to  be  limited  by  mus- 
cular fatigue.  The  mechanical  critter,  on  the 
other  hand,  is  not  hampered  by  this  process 
of  physical  exhaustion, 


In  similar  vein,  the  continual  heating  of 
the  wings  by  the  migratory'  bird  bucking 
headwinds  across  the  ocean  should  induce 
debilitaiinti  fatigue.  I  find  it  mvsierious  that 
some  or  most  of  such  a  flock  makes  the  ar- 
duous journey.  Even  if  insects  are  gobbled 
up  in  midflighl,  there  must  be  something 
about  animal  metabolism  that  is  not  quite 
the  way  the  lextJi  have  outlined  it.  (It  is  as  if 
there  were  frictionless  bcarines  connecting 
the  wings  to  the  bird's  body.)  Even  if  fu- 
eled by  stored  fat.  why  doesn't  the  bird  tire? 

Not  withstanding  this  rebuUul  to  a  rebut- 
tal, I  pledge  my  sincere  effort  lo  try  to  deal 
impanially  with  all  viewpoints  pertaining 
lo  the  matter,  Q 


73  Tests 

the  Drake  SW1  Receiver 

continued  from  page  21 

there's  a  pretty  good  chance  the  cur- 
rent (when  I  bought  mine)  price  of  less 
than  $200  might  drop  even  lower  So, 
don'i  jusl  sit  there  —  it's  time  lo  add  a 
whole  new  dimension  lo  your  shack. 
Get  with  it,  and  start  tuning  around  the 
shortwave  broadcast  frequencies.  Re- 
member shortwave  listening  was  the 
Internet  before  there  w  as  an  Internet,  a 
way  for  people  to  get  to  know  peopje 
in  strange,  exotic,  faraway  places. 


On  the  Go 

continued  from  page  47 

from  a  fixed  location,  but  real  hams  do  it 
while  in  motion.  Then,  of  course,  there's  the 
iniercsiing  effect  that  overpasses,  tinder- 
passes,  passing  trucks  and  general  velocity 
have  on  both  the  transmitted  and  received 
signal.  If  Uktc  were  ever  the  need  for  a  new^ 
buzzword,  it  would  be  a  special  designation 
for  mobile  QSB. 

The  difference  between  an  obstacle  and  a 
challenge  is  that  a  challenge  has  a  reward  that 
makes  overcoming  the  obstacle  worthwhile. 
Mobile  operaiion  provides  a  number  of  very 
tangible  rewards.  Getting  the  unit  installed  just 
right  inio  the  car  is  often  a  challenge,  and  once 
completed  it  is  a  beautiful  sight  to  behold. 
Then,  getting  the  antenna  mounted  so  it's 
sLRiciu rally  sound  ASD  resonani  can  be  an- 
other distinct  challenge,  Wliile  all  of  these  are 
achievable  and  the  resulL*?  can  be  saiisfving  to 
the  technician  or  craftsman  in  eui;h  oi'  us,  T 
don* I  believe  that  is  the  whole  answer. 

Let*s  face  it.  The  real  satisfaction  comes 


from  ralking  to  a  ham  in  Japan  while  on  the 
road.  l£  comes  from  having  the  DXpeditlon 
station  return  with  ''the  mobile  four  only.'" 
It  comes  from  talking  to  another  iitateside 
station  that  happens  to  be  tnobile  over  a 
thousand  miles  away.  The  real  satisfaction 
comes  from  the  fact  that  mobile  HF  operation 
is  just  plain  fun. 


Add-On  Digital  Voltmeter 

cont  ill  ued  fro  m  p  age  54 

can  be  laid  out  aiding  perforated  PC 
board,  as  was  our  first  version,  with 
copper  on  one  side  to  solder  our  com- 
ponents. Or,  a  PC  board  set  can  be 
purchased  —  etched,  ready  to  mount 
the  components  to,  with  a  component 
silk-screen  showing  the  layout  of  the 
parts.  The  purchased  set  includes  two 
boards.  One  is  for  the  separate  display, 
which  is  nice  because  you  will  want  to 
pJace  this  part  in  a  window,  lo  view  it 
from.  A  clear  plastic  window  or  col- 
ored plastic  display  filter  can  be  used 
to  give  the  display  a  finished  look.  Ei- 
ther way  is  nice  and,  depending  on 
your  desires,  you  may  decide  to  place 
everything  on  one  board.  Refer  to  the 
parts  list  for  information  on  how  to 
obtain  the  purchased  set. 

An  interconnecting  wire  harness,  or 
ribbon  cable,  can  be  used  to  connect 
the  display  portion  of  your  project  to 
the  main  PC  board.  Depending  on  your 
application,  the  desired  length  can  be 
determined. 

After  assembly  of  the  ''Add-On 
Digital  Voltmeter"  is  completed,  you 
should  double  check  your  soldering, 
component  layouts,  and  common  con- 
struction faults.  Be  sure  LO  use  caution, 
when  inserting  the  ICs  in  their  sock- 
ets, to  observe  the  correct  locations 
of  the  number  1  pins.  Refer  to  the 
Calibratipn  Insiructions  to  complete 
your  project. 

After  calibration  and  installation  of 
your  ''Add -On  Digital  Voltmeter,"  you 
can  easily  check  the  voltage  you  are 
measuring.  The  places  you  will  find  to 
use  the  "Add-On  Digital  Voltnieler" 
are  limitless  around  the  shack  or  work- 
bench. Vm  sure  that  you  will  find  a  nice 
use  for  this  project,  and  enjoy  buildingjt 
as  I  have. 


Simple  RS.Add-Ons 

continued  from  page  56 

DIP  ICs  or  be  broken  in  two,  allowing 
two  separate  circuits  to  be  constructed 
if  one  is  all  you  want  to  build  into  your 
supply.  The  second  board  listed  is 
more  for  constructing  an  entire  power 
supply  plus  one  or  both  circuits  de- 
scribed here.  This  board  has  an  upper 
and  lower  bus  line  and  the  foil  pattern 
is  laid  out  just  like  an  experimenter's 
board,  making  it  a  lot  easier  to  go  from 
prototype  to  finished  piece  quickly.  It's 
positively  a  nice  way  to  go, 

Once  you've  made  your  circuit 
board,  wiring  it  in  can  be  made  much 
easier  by  using  plug/jack  wire  assem- 
blies. Basically,  you  have  a  plug  made 
up  of  two  or  more  wires  and  a  Jack  that 
can  be  soldered  onto  your  PC  board. 
When  the  wires  from  the  plug  are  sol- 
dered onto  the  corresponding  areas  ol' 
the  power  supply,  just  plug  in  your 
board  and  you're  ready  to  go.  The  best 
source  for  these  plug/jack  assemblies 
is  old  discarded  TV  sets.  Most  TV 
shops  throw  a  lot 
of  sets  away,  and 
you  can  find  some 
that  have  a  wide 
range  of  wire  count 
and  size.  The  best 
ones  to  get  arc  the 
ones  that  have  their 
pins  IC-spaccd, 
making  it  easier 
to  mount  on  your 
PC  board. 

Some  of  you 
may  be  thinking 
about  the  relay  in 
the  OVP  circuit, 
considering  the 
fact  that  the  con- 
tacts are  always 
closed  during  op- 
eration. bearin£^ 
the  but  den  of  full 
load.  The  one  I 
chose  has  a  1 2  volt 
coil  and  contacts 
rated  at  10  amps, 
so  this  should  be 
more  than  enough 
to  handle  most 
applications.  The 
resistor  Rl  is  a  2 


watt  and  should  not  be  substituted  for 
wattage  or  value.  You  can  use  a  higher 
wattage,  never  lower;  the  value  was 
selected  for  best  operation  and  is  a 
common  one,  so  no  changes  are  needed 
I  tnention  these  two  parts  because 
they  are  the  only  ones  you  won't  find 
at  the  local  parts  emporium.  Most  of 
the  parts  listed  in  Table  1  can  be  found 
at  your  Radio  Shack  store  or  in  a  well- 
stocked  junk  box.  The  parts  you  can't 
find  easily  may  be  found  at  a  TV  repair 
shop.  Stop  in  and  get  to  know  the  own- 
ers. You  may  find  you'll  now  have  ac- 
cess to  one  of  the  biggest  junk  boxes  in 
the  world. 

Final  thoughts 

Building  and  installing  these  circuits 
can  be  a  lot  o(  fun,  and  they  are  very 
useful.  I  know  some  people  don't  like  to 
work  with  ICs  that  much,  but  these  cir- 
cuits are  sitnple  and  can  be  put  to- 
in   no  lime.  The   smart  LED 

Continued  on  page  61 
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ClearSpeech™  Speaker 


www.amcominc.com 


Toll  Free  Orders:  1^888-803-5823 

This  easy-to-use  DSP  speaker 

activates  automatically  and  filters 
95%  background  noise,  static  and 
other  interference. 


Inn  proves  clarity  &  intelligibility 
Continuous,  adaptive  rennova!  of 
background  noise 
Listen  with  less  fatigue  & 
greater  concentration 
improves  signal  to  noise  ratio 
Engineered  for  use  with 
amateur  radios 
Speaker  output  jack 


$149 


plus  S&H 

Reg.  Price 
$179.95 
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Am-COm  Inc.  you  asked  tor  it.  The  unique 

ClearSpeech"  Base  digital  noise  canceling  tech 

ooiogy  of  the  popular 
ClearSpeech™  Speaker,  hui 
without  the  internal  speaker. 
Removes  up  to  95%  of  noise 
from  received  audio. 
Use  in-line  with  your  favorite 

^149^^  base   station   or   mobile 

plus  SSH  speaker. 

(Reg,  Price  S1 79. 95) 
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Email:  amcom@digisys,net 

Mail  Orders  To; 
Am-Com,  Inc.,  100  Bterney  Rd,,  Suite  C,  Lak&side,  Montana  59922 
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Prqprghtion 


Jim  Gray  II 

P.O.  Box  22799 

Juneau  AK  99802 

takdhc2pilot@yahoo.com] 


Steady  As  She  Goes 


High  sunspot  numbers  will  continue  to  cause  erratic  conditions  throughout  November.  My 

calculations  indicate  generally  (F)air  conditions  for  the  monlh,  with  some  (P)oor  and  (G)ood 
days  sprinkled  about. 


I  don't  foresee  any  s pec tacul arty  good  or  bad  days  during  the 
period.  Patient  operators  using  good  equipment  will,  of  course, 
obtain  the  bcsl  worldwide  results. 

The  first  several  days  of  November  will  be  rather  poor  if  the 
magnetic  storm  I  predicted  for  late  October  develops.  Other  peri- 
ods  ripe  for  disturbance  arc  the  6th-8ih.  1 1  th-13th.  17th-19ih,  and 
27th-29th.  The  17th  and  ISth  have  the  most  potential  for  severe 
solar  activity,  with  detrimental  effects  possibly  lasting  several  days. 
Happily,  a  strong  ionosphere  should  recover  quickly  from  most 
ypsets  and  no  total  blackouts  are  expected. 

Daytime  signal  degradation/absorption  will  increase  as  winter 
approaches,  with  the  worst  conditions  occurring  at  midpath  local 
noon,  but  nighttime  propagation  should  continue  to  improve  as  the 
month  progresses.  As  alw  ays,  auroral  echo  and  fading  will  be  prob- 
lematic on  paths  across  the  higher  latitudes,  as  will  atmospheric 
noise  on  the  upper  bands  for  paths  across  the  hurricane  belt  and 
thunderstonn*rich  tropics. 

Band-by-Bartd  summary 

Daytime  signal  degradation/absorption  typically  inctiease^  dur- 
ing the  winter  months  in  the  northern  hemisphere  primarily  be- 
cause the  atmosphere  gets  colder  and  denser,  allowing  for  a  higher 
amount  of  ionization.  The  atmosphere  also  becomes  shallower 
which  lowers  the  altimde  of  the  ionized  layers  (especially  Fl  and 
F2>,  generally  causing  daytime  skip  distances  lo  be  shortened, 

10-12  meters 
Look  for  morning  paths  to  Europe  and  Africa,  midday  paths  to 
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Table  2,  November  2000  bund,  time,  coimtry  chart.  NOTES:  L 
Plain  numerals  indicate  bands  that  should  be  workable  on  Fair  to 
Good  (F-G)  and  Good  iO)  days.  2*  Numi:>ers  in  parentheses  indi- 
cate hands  usually  workable  on  Good  (G)  days  only.  3,  Dual 
rumibers  indicate  that  the  intenening  bands  should  also  be  us- 
able^ When  one  number  appears  in  parentheses,  that  end  of  the 
range  will  probably  he  open  on  Good  <G)  days  only.  4,  Be  sure  to 
check  adjacent  bands  and  times  f  ±2  hours  j^  for  additional  openings. 


Centra)  and  Suuih  America,  and  aJ  icnioon 
paths  to  Japan*  Australia,  Asia,  and  ihc  Pa- 
cific. Openings  move  west  as  the  day 
progresses.  A  short  skip  of  1 ,000  lo  2,000 
miles  will  be  lypicaJ. 

15-17  meters 

Expect  openings  lo  manj  areas  of  the 
world,  with  good  opportunities  to  Africa, 

South  America,  and  the  Pacific,  Conditions 
often  peak  during  local  afternoon.  Short- 
skip  distances  will  be  beyond  750  miles  in 
the  daytime  and  early  evening, 

20  meters 

Good  DX  Lu  most  areas  of  the  world 
opens  from  jtisl  after  sunrise  until  mid- 
evening.  Peaks  are  an  hour  or  so  after  sun- 
rise, again  in  ihe  late  afternoon,  and  before 
midnight.  Expect  a  500-  to  1,000-mile  short- 
skip  during  the  day  and  1 ,000  lo  2,0fX)  miles 
at  night. 

34/40  meters 

Good  worldwide  openings  can  exist  on 
(G)ood  days.  Daytime  short-skip  is  limited 
to  \cs:i  than  1 .000  miles,  but  nighttime  skip 
will  be  in  the  5CM)-  to  2,000-mile  range. 
Noise  levels  can  be  quite  high  due  lo 
thunderstorms  or  hurricane  activity. 

80/160  meters 

DX  to  Europe  and  the  southern  hemi- 
sphere can  be  observed  after  dark  through 
local  sunrise  on  (Q)ood  days,  but  will  be 
limited  by  noise.  As  always,  good  activity 
on  40  meters  indicates  that  the  higher  bands 
may  be  open.  too.  The  gray-line  path  can 
be  worked  30  minutes  before  until  30  min- 
utes after  local  sunset.  Daytime  short- skip 
range  is  up  to  500  miles,  500  to  2,000  miles 
can  be  expected  at  night. 

Happy  Thanksgiving! 


OVP  circuit  If  not,  install  one.  and 
you'll  be  glad  you  did. 


Simple  RS.  Add-Ons 

continued  Jrom  page  39 

circuit  is  an  old  design  of  mine  that  I 
have  used  for  several  applications  over 
the  past  10  years,  and  the  circuit  has 
performed  flawlessly.  The  OVP  circuit 
is  a  more  recent  design,  but  it  too  has 
worked  perfectly  and  will  be  installed 
in  every  power  supply  I  build. 

I  canU  isti'ci^s  enough  the  importance 
of  installing  an  OVP  circuit  in  any 
power  supply  you  build.  Also,  if  you 
buy  one»  check  to  see  Uiat  it  has  an 


NeUER  SnV  DIE 

continujed.Jroni  page  4 

briefly  introduced  nie  and  asked  why  I 
thought  NASA  faked  the  Moon  land- 
ings, which  he  said  he  was  totally  con- 
vinced had  really  happened.  This  topic 
wasn't  on  the  outline,  Stan  had  read  the 
list  of  the  books  Fve  writlen,  which  in- 
cluded Moondoggte,  a  book  which  ex- 
plains how  I  became  convinced  that 
NASA  had  faked  ail  of  the  Apollo  Moon 
landings. 

Stan's  game  was  clear.  He  thought  he'd 
be  able  to  discredit  me  as  a  conspiracy 
nut  to  get  even  with  me  for  complaining 
about  him.  So  I  explained  some  of  the 
reasons  that  the  Moon  landings  could 
never  have  happened.  Then  we  went  to 
commercials.  At  the  end  of  the  commer- 
cials they  had  a  caller  who  insisted  on 
being  heard,  saying  that  he  wanted  to  re- 
but me.  Stan  was,  of  course,  delighted  to 
put  him  on. 

It  w^as  a  caller  iVom  Louisiana  who 
said  he  had  worked  on  the  LEM  for  Gen- 
eral Dynamics  and  that  not  one  person  at 
General  Dynamics  believed  for  a  minute 
that  we'd  ever  really  been  to  the  Moon. 
Thev  kne\v  that  the  I.EM  was  a  fake,  and 
that  their  engineers  had  never  been  able 
to  get  it  to  fly. 

Stan  was  dumbstruck.  Bv  then  the  hour 

Ml 

was  over.  So  much  for  my  hosting  the 
show.  Phooey. 

These  two  turkeys  seem  to  think  Lhey 
are  Click  and  Clack,  the  Tappet  Broth- 
ers, They're  not. 

Numbers 

The  recent  move  by  the  FCC  to  force 
us  to  give  them  our  social  security  num- 
bers<  which,  as  far  as  I  know  (which  is 
fairly  farj,  has  no  legal  basis,  is  another 
move  to  replace  our  individual  names 
w  ith  numbers. 

If  you  stop  to  think  about  it.  which 
few  people  have,  our  whole  school  sys- 
tem, which  kids  arc  forced  by  law  to  en- 
dure, is  aimed  at  robbing  us  of  our  indi- 
viduality and  forcing  us  to  be  as  much 
alike  as  possible,  There  is  no  room  for 
individuality  We  ail  have  to  take  the 
same  courses  at  die  same  time,  and  those 
who  ask  too  many  questions  are  humili- 
ated and  emhanassed  into  shutting  up. 
The  whole  class  moves  along  at  the 
speed  of  the  slowest  children,  no  matter 
how  boring  this  is  for  the  brighter  kids.  I 
used  to  bring  tiny  colored  beads  in  and 
make  bead  rings  and  bracelets  during 
classes.  Or  sketch  rocket  ships. 


Everyone'Wtaught  to  the  tests,  not  to 
increase  Iheir  understanding  of  the  world 
and  their  possible  roles  in  it. 

The  textbooks  are  dreadful,  further  en- 
suring that  the  children  will  be  bored 
stiff.  Homew^ork  consists  almost  entirely 
of  short-temi  memorizing  irrelevant  stuff 
foracomins  test. 

The  whole  system  has  been  intention- 
ally designed  lo  produce  workers  who 
will  do  what  they  are  told  and  not  ask 
questions.  Our  larger  business  organiza- 
tions, the  military,  and  government  all 
reward  those  who  make  no  waves  and 
blackball  those  who  are  creative. 

Be  born,  go  to  day  care,  and  watch 
Sesame  Street,  go  to  public  school  and 
learn,  snrt  of.  lo  read.  Then  pass  tests  of 
your  shorl-lcrjn  memory  for  i\  (ew  years. 
This  goes  on  through  college  and  ad- 
vanced degrees,  Then  you  get  a  job,  do 
as  little  as  you  can  and  Slav  oniph>yed, 
ask  no  questions,  volunteer  no  ideas,  and 
get  your  yearly  wage  increases,  mainly 
throuiih  scninritv. 

TIlis  system  used  to  result  in  your  get* 
ting  a  gold  watch  and  a  modest  retire- 
ment pension,  which  almost  was  enough 
to  pay  your  nursing  home  and  funeral 
costs.  Now  companies  have  wised  up 
and  lay  you  off  before  the  pension  costs 
escalate  tbr  them.  And  that  leaves  you 
making  do  w  iih  a  Social  Security  check. 
Good  luck* 

My  friends*  we  are  the  golden  goose. 
We  are  paying  Congress  and  the  govern- 
ment lo  make  sure  this  system  stays  in- 
tact. It's  a  gravy  train  for  Congress  — 
maybe  you've  noticed  that  politicians 
will  spend  millions  to  get  or  keep  their 
Congressional  seats,  And  hundreds  of 


The  New  Poolsl 

Examination  Test 
Questions  &  Answers 

The  exact  questions,  multiple  choices 

and  atisMersfor  the  Technician  Class, 

General  Class,  and  Extra  Class 

operator's  license. 


^  I 

fcLUi..t„,   ,.  .,  >n^-.. 

m 

W^^J^^j^JJ 

*^      : 

i 

—  ■*' 

^tiW 

^ 

*f.J 

■    ■               1 

^1 

.■  ■  ■.    , 

i 

- 1 . 
■.til. 

L 


**  \\Wi  Cai 


Only 

$9.95 

Plus  $3.50  S&H 


Omega  Sales 

P.O.  Box  376 

Jeffrey,  NH  03452 

800-467-7237 


I 

73  Amateur  Radio  Today  -  November  2000    61 


millions  to  be  in  the  VVhiLe  House,  That's 
your  money  Lhey'rc  spending,  goosey. 

What  can  you  do?  You  can  help  break 
the  gravy  train  tracks  by  encouraging 
Sudbury  Valley  type  schools  tu  be  opened 
in  your  area  and  sending  your  kids  to  a 
school  where  they  will  be  treated  as  in- 
dividuals —  where  there  are  no  tests,  no 
homework,  no  grades,  and  not  even  any 
fixed  curriculum.  And  ves,  iheir  system 
works  —  beaulil'ull).  Read  any  of  the 
eight  books  about  this  schooL  Some  are 
revie%^ed  in  my  Secret  Guide  to  Wisdom, 

My  Secret  Guide  to  Weulih  will  help 
wise  you  up  so  you  can  kick  the  **job" 
habit  and  get  started  with  yoiir  own  com* 
pany.  Thai's  w  here  Ireedom  lies. 

Meanwhile,  we  are  kepi  entcnained  by 
ball  games,  a  hundred  TV  channels,  and 
RVs  ~  jusl  as  the  Romans  were  enter- 
tained by  the  games  while  their  civihzalion 
was  crumbling  through  corruption. 

WTien  ihe  FCC  demands  your  Social 
Security  number,  tell  'em  I  said  they  have 
no  legal  right  to  iL 

42  Countries! 

Is  it  really  necessary  tor  us  to  keep 

troops  in  42  countries?  At  a  cost  of  bil- 
lions? Talk  about  fcathcrbedding!  Who 
are  our  troops  in  Japan,  Gennany^  France, 
and  so  on  protecting? 

Considering  the  incredibly  wasteful 
way  the  military  spends  their  budgets, 
how  wise  arc  the  calls  by  Bore  and  Gush 
to  increase  mihlary  spending?  How  big 
an  anny  do  we  need  lo  be  able  lo  deal 
with  any  conceivable  coming  military 
needs?  Where's  the  threat? 

It  didn't  lake  a  million  men  to  deal 
with  Saddam.  Perhaps,  if  we  had  more 
intelligent  military  leaders  and  fewer 
politicians  butting  in  (yes,  I  mean  you, 
Bubbu),  we  could  stop  filling  w^are- 
houses  with  unused,  outmoded  military 
supplies. 

Let's  see,  since  the  collapse  of  the 
Rusty  Curtain,  we've  sent  troops  to  So- 
malia. Haiti,  Panama.  Grenada,  and 
Kosovo,  And  we  bombed  an  innocent 
Sudan  pharmaceutical  factory,  plus  a 
Chinese  embassy.  Oops!  So  solly. 

Yes.  there  are  some  rogue  countries 
we  need  to  be  wary  of,  but  not  from  their 
attacking  us  direcdy.  The  threats  today 
are  from  smuggled  nukes  or  biological 
terrorism  attacks  —  and  those  have  to  do 
with  the  FBI,  CIA,  NSA,  DIA,  and  so  on 
through  the  many  covert  agencies,  tew 
of  w  hich  seem  to  be  able  to  cooperate 
with  each  other,  or  with  the  miliiary. 

Butts  and  Guts 

If  you've  walked  around  a  shopping 
mall  or  watched  shoppers  in  supermar- 
kets.  you  ve  ^ecn  the  same  sights  I  have: 
women  with  great  big  fat  buiu  and  men 
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with  great  big  fat  guts.  It  is,  of  course, 
insulting  to  point  out  to  them  what  gro- 
tesque shapes  they've  eaten  their  bodies 
into.  Or  that  fat  is  ugly. 

Td  like  to  tell  these  poor  unfortunate 
people  how  easy  it  is  to  lose  weight.  A 
change  to  raw  food  will  do  it.  They  have 
lo  stop  eating  refined  sugar  and  drinking 
diet  drinks.  The  bioelectrifier  helps,  too* 
I've  gonen  excited  calls  almost  daily  from 
people  using  it  who  tell  me  about  how 
much  weight  theyVe  lost.  That  little 
aadeei  is  working  miracles  for  hundreds 
of  people  who've  built  or  bought  'em. 

Fat  shonens  your  life,  and  it  helps 
make  you  sick. 

If  you've  lost  the  hack  issues  of  73 
with  the  bioelectrifier  eonstniction  ar- 
ticles, you  can  order  my  Bioelectrifier 
Hwidbook  from  Radio  Bookshop. 

Stupidity 

Yes.  I  understand  how  addictive  ciga- 
rettes are.  Almost  every  older  person 
who  still  smokes  wishes  lo  hell  ihev 

■I 

could  stop.  Bui  how  can  we  get  the  mes- 
sage to  the  Joe  Camel-  or  Marlboro  he- 
men-infiuenced  kids  who  think  smoking 
is  cool? 

WTien  I  see  kids  smoking,  1  don*t 
think  they  Vc  cool  —  I  know  thcy*ve  got 
to  be  really  big-time  stupid.  How  dumb 
to  take  on  an  expensive  lifetime  addic- 
tion that  is  aoaranteed  to  shorten  their 
lives. 

1  thought  about  this  as  I  read  a  receni 
UC-Berkeley  Wellness  Letter  which  said 
ihai  90%  of  all  lung  cancer  cases  are 
caused  by  cigarette  smoking  —  and  that 
there  is  no  way  to  detect  lung  cancer 
early  enough  to  cure  it.  The  five-year 
survival  rate  at  diagnosis  is  less  than 
13%.  Further,  chest  x-rays  have  been 
proven  not  to  save  lives. 

And  that  doesn't  count  the  lives  losi  to 
emphysema,  heart  attacks,  pneumonia, 
and  the  ills  a  nicotine-depressed  immune 
system  helps  exacerbate  —  like  cancer 

We  made  a  great  big  fuss  over  58,000 
Americans  getting  killed  in  Vietnam 
over  die  several  years  of  that  war,  but  we 
ignore  the  400,000  smoking- related  deaths 
every  year. 

How  can  you  help?  By  making  a  nui- 
sance of  yourself  and  telline  everv  teen- 
ager  you  see  smoking  that  it  isn't  cool  — 
it's  just  clear  proof  of  incredible  stupidity. 

The  Fourth 

When  I  was  a  kid,  my  dad  and  I  would 
go  down  to  the  local  grocery  and  buy 
fireworks.  I  had  a  ureal  lime  setting  off 
cherry^  bombs,  firecrackers,  and  4- inch 
salutes.  At  night,  we'd  shoot  off  a  few 
small  rockets,  Laien  there  were  memo- 
rable fireworks  displays  at  the  1940 
World's  Fair,   and   in   the   '50s  every 


Wednesday  night  at  Coney  Island  — 
where  Fd  take  some  friends  out  on  my 
Chris  Craft  cruiser  and  we'd  anchor  near 
ihe  fireworks  barge  so  we  could  see  'em 
up  close. 

But.  the  most  remarkable  displays  Tve 
ever  seen  were  those  put  on  at  the 
Jaffrey  NH  airport  by  Jaffrey's  Atlas 
Fireworks  Company  to  show  their  new 
products  lo  potential  big  buyers.  They 
are  the  most  awe  inspiring  displays  Tve 
ever  seen. 

Bui.  vou  know,  there  are  onlv  three 
Fourth  of  Juhs  that  really  stand  out  in 
my  memory.  The  first  was  in  1944^  when 
my  submarine  pulled  into  the  harbor  at 
Fais  Island  and  we  destroyed  a  Japanese 
phosphate  plant  with  our  5-inch  deck 
gun.  We  blew  it  to  smithereens.  I  was  in 
the  conning  tower,  watching  the  shells 
on  my  radar  screen,  and  telling  the  gun 
crew  exactly  how  manv  vards  Ihev  were 
off  the  target,  long  or  short,  right  or  left. 

The  next  memorable  Founh  was  in 
1976,  when  Sherry  and  I  were  visiting 
Madrid's  zoo,  where  Sherry  got  bitten 
by  a  baby  tiger  I  missed  the  photo  op,  so 
I  had  her  do  it  again  on  camera. 

Then  there  was  the  2000  Fourth, 
where  I  did  my  first  sky  dive.  They  take 
you  up  to  14,000  feel,  where  you  roll  out 
of  the  plane.  You  free  fall  for  a  minute, 
which  seems  more  like  five  seconds,  and 
then  parachute  the  resi  of  the  way  down  to 
a  genUe  landing.  Hey,  that's  addictive! 

Stlf-CPR 

According  lo  Dr.  Day,  the  first  warn- 
ing 60%  of  heart  attack  victims  have  of 
any  problem  is  death.  My  cousin,  who 
was  quite  a  bil  younger  than  me.  keeled 
over  last  year  at  the  dining  room  tuble. 
His  wife  had  refused  to  take  a  CPR 
course,  so  she  had  no  clue  as  to  what  to 
do  to  save  him. 

If  you  are  alone,  or  have  a  spouse  who 
(s  revuLsed  by  the  idea  of  giving  some- 
one mouth-to-moudi  respiration,  here's 
what  you  can  do  to  keep  from  becoming 
an  instant  stadsnc.  Of  course,  a  heller 
bet  would  have  been  for  you  to  have 
read  my  Secrei  Guide  to  Health  and  fol- 
lowed my  instructions,  in  %vhich  case 
you  wouldn't  be  in  dial  fix.  But.  you 
saved  the  55.  probably  figuring.  What 
the  hell  does  Wayne  know? 

Okay,  here's  the  pilch.  When  you  be- 
gin to  feel  faint  you*U  have  about  ten 
seconds  left  before  you  lose  conscious- 
ness —  and  probably  five  more  seconds 
before  an  IRS  agent  is  dispatched  to  as- 
sess your  estate  taxes.  You  can  slave  off 
the  lax  man  by  coughing  vigorously  and 
repeatedly,  taking  a  really  deep  breath 
before  each  long  coutih.  Cough  from 
deep  in  your  chest  Repeat  this  every 

Continued  on  page  64 


Here  are  some  of  mv  bock<;  ^hich 
can  change  yaur  life  (if  you  Ml  let 
'em)*  If  thi'  idtni  of  beini;  ht'althy* 
wealthy  and  wise  interesls  you,  Klarl 
reading.  Yes,  you  can  be  all  that,  but 
only  when  you  know  the  <$ecret!i 
which  Fve  spent  a  lifetime  uncover* 


ing. 


,,7£4st^^t(e 


The  Bioe1ei±rS5er  Umaiibock:  This 

explains  hoiA  lo  build  or  buy  ($155)  3 
little  electrical  gadget  ibai  can  help 
clean  the  bloo^i  ot  anv  vims*  microbe. 
parasite,  fungus  or  yeasc.  The  |nt>cess 
was  discovered  by  scientists  at  the 
Alben  Einstein  College  of  Medicine, 
quickly  patented  and  hushed  up.  It's 
curing  AIDS,  hupaiiiis  C.  and  a  bunch 
of  other  serious  illnesses.  The  circuit 
can  be  built  for  under  $20  from  the  in- 
stnicijons  in  ihe  bot:>k,  SlO  f*K)l) 
The  Secret  Guide  to  Wisdom  This 
is  a  review  of  around  a  hundred  books 
that  will  help  you  change  your  life,  No» 
1  don*t  sell  these  books.  They're  on  a 
Wide  range  of  subjects  and  will  help 
to  maJce  you  a  very  interesting  person. 
Wait'IL  you  see  some  of  the  gems 
you've  missed  reading.  S5  (#02 J 
The  Secret  Guide  to  Wealth ;  Just  as 
with  health,  you'll  find  that  you  have 
been  brainwashed  by  "the  systejll"  into 
a  pattern  at  lite  that  will  keep  you  from 
ever  tnaking  much  iiu>iil'\  and  having 
the  froedoni  lo  travel  and  do  what  yoLi 
want.  1  explain  how  anyone  can  get  a 
dream  job  with  no  college,  no  r^jjumd. 
and  even  withoul  any  experience,  I 
explain  how  you  can  gel  son  too  ne  lo 
happily  pay  you  tn  lean;  what  you  need 
to  know  to  start  your  own  business.  $5 
(#031 

The  Secret  Guide  to  Health:  Yes, 
ihere  really  is  a  secrei  to  regaining  your 
health  aiul  adding  50  lo  60  years  of 
healthy  living  to  your  life.  The  aaswer  is 
simple*  but  it  means  making  some  dif- 
ficult Hfestyle  changes.  Will  you  be 
skiing  the  slopes  of  Aspen  with  me 
when  you'ne  90  or  doddering  amund 
a  nursing  home?  Or  pushing  up  dai- 
sies? No*  Vm  not  seiUng  any  health 
products.  S5  (1/04 J 

Mv  WWU  Submarine  Adventures: 
Yes,  I  spent  from  194.^-1945  on  a  sub- 
marine,  right  in  the  middle  nl  ihe  war 
uith  Japan,  We  alniost  got  sunk  seveial 
times^  and  twice  1  was  in  ttie  right  place 
3T  the  right  time  to  save  the  boat. 
What's  it  really  like  to  be  depth 
chaffed:'  And  what*s  the  dailv  life 

»w-  " 

aboard  a  subtnarine  like?  How  about 
the  Amelia  Earhart  Inside  stoiy?ff 
you're  near  Mobile,  please  visit  the 
I>rum,  S5(#10) 

\\a>  oe's  Carihbrdn  Ad^enlui«KMy 
super  budget  travel  stones  -  where  I 


visit  the  hams  and  scuba  dive  most  of 
the  islands  of  the  Caribbean.  Youll 
love  tlic  special  Liai  fare  which  let  me 
visit  11  countries  in  21  days,  diving 
all  but  one  of  die  islands.  Guadeloupe, 
where  the  hams  kept  me  too  busy  with 
parties.  $5  mi) 

Cold  Fusion  Overview:  This  is  both 
a  brief  history  of  cold  fusion,  which  I 
predict  will  be  one  of  the  largest  in- 
dustries in  the  worid  in  the  21st  cen- 
lur>',  plus  a  simple  explanadon  of  how 
and  why  it  works.  This  new  field  is 
going  to  generate  a  v\  hole  new  bunch 
of  bilUonaires,  just  as  the  personal 
computer  industry  did.  S5  ^#20 1 
Cold  Fusion  JoumaL  They  laughed 
when  1  predicted  the  PC  industry 
growih  in  1975.  PCs  are  no%  the  third 
largest  industry  in  the  world  The  cold 
fusion  ground  floor  is  still  wide  open, 
hut  then  that  might  mean  giving  up 
waichjng  hail  games.  Sample:  SlO  (^22), 
Julian  Schwinger:  A  Nobel  laureate's 
talk  about  cold  fusion — confirming  its 
validity.  S2  (#24) 

tm proving  State  Government  Here 
are  24  ways  that  state  go\  emn^ents  can 
cut  expenses  enormously*  while  pro- 
viding farbetter  iier\  ice.  I  explain  how 
any  government  bureau  or  department 
can  be  gotten  to  cut  it's  expenses  by  at 
least  50%  in  three  years  and  do  it  co- 
operatively and  enthusiastically- 1  ex- 
plain how.  by  applying  a  new  technol- 
ogy >  the  state  can  make  tt  possible  to 
provide  all  needed  services  without 
having  to  levy  any  taxes  at  all!  Read 
the  book,  run  for  your  legislature,  and 
let's  get  busy  making  this  country  work 
like  its  founders  wanted  it  to.  Don*t 
leave  this  for  "someone  else"  to  do.  $5 
f^30) 

MimkindN  Extinction  Predictions:  Tf 
ajiy  one  of  the  experts  who  have  writ- 
ten books  predicting  a  soon-to-couie 
catastrophe  which  will  virtually  wipe 
most  of  us  out  are  right,  we're  in 
trouble.  In  [his  hook  I  explain  about 
the  various  disaster  scenarios,  like 
Nostradajnus.  who  says  the  poles  will 
soon  shift  (as  they  have  several  times  in 
the  past),  wiping  out  97%  of  manktreL 
Okay,  so  he's  made  a  long  string  of  past 
hicky  guesses.  The  worst  part  of  these 
predictions  is  the  accuracy  record  of 
some  of  the  experts.  Will  it  be  a  pole 
shift,  a  new  ice  age.  a  massive  solar 
flare,  a  comet  or  asteroid,  a  bioferrorisi 
attack?  I'm  gelling  ready,  how  about 
you?S5r#51) 

Moondoggle:  After  reading  Renews 
book.  SASA  Mooned  America,  T  read 
every  thing  1  could  fmd  on  our  Moon 
landings.  I  watched  the  \  ideos.  looked 
carefully  at  the  photos,  read  the 
astronaut's  biographies,  and  talked 
with  some  of  my  readers  who  worked 
for  NASA.  This  book  cite^  25  good 
reasons  1  behev  e  the  whole  Apollo  pn> 
gjam  had  lo  have  been  faked  S5  (#32) 
Classical  Music  Guide:  A  list  of  100 
CDs  which  will  provide  you  with  an 
outstanding  collection  of  the  finest 
classical  music  ever  writien.  This  is 


what  you  need  to  help  you  reduce 
stress.  Classical  tnusic  also  raiiie!^ 
youngster's  IQ^.  helps  plants  grow 
fasten  and  will  make  you  healihier,  Just 
wait' II  you  hear  souk  of  Goischalk's  iahu- 
lous music!  S5{#33) 
The  Rudur  Coverup:  Ts  police  radar 
dangerous'^  Rosi  Adey  K6UI,  a  world 
authority »  confirms  the  dangers  of  ra- 
dio and  magnetic  fields.  S3  (#34j 
Three  Gullo  Talks:  A  prize-w inning 
teacher  explains  what's  wrong  with 
American  schools  and  whv  our  kids  are 
not  being  educated.  Why  arc  Swedish 
youngsters,  who  sian  school  at  7  years 
of  age,  leaving  our  kids  in  the  dust? 
Our  kids  are  intentionally  being 
dumbed  down  by  our  school  system 
—  the  least  efTcciive  and  most  expen- 
sive in  the  world.  S5  (#35> 
Aspartaitie*  a.k.l.  NutraSwcct,  the 
stuff  in  diet  drinks,  eic  can  cause  all 
kindi  of  serious  health  problems.  Mul- 
tiple sclerosis,  for  one.  Read  all  about 
tL  two  pamphlets  for  a  buck.  (#38) 
One  Hour  C%V:  Using  this  sneaky 
booklet  even  you  can  leam  the  Morse 
Code  in  one  hour  and  pass  that  dumb 
5wpm  HP  entr>  test.  S5  (#40* 
CfxJe  Tape  (TS):  This  tape  will  teach 
you  the  letteiK  numbers  and  punctuation 
you  need  to  kntn^  it  you  are  going  on  to 
learn  the  code  at  1 3  or  20  v^pm.  S5  ^#4  U 
Code  Tape  <T13):  Once  you  know  the 
code  tor  the  letters  < #4 1)  you  can  go 
iimnediately  to  copying  13  wpm  (us- 
ing my  sys^teniK  This  should  only  lake 
a  couple  of  days.  S5  (#42) 
Code  Tupe  (T20):  Or,  you  can  stan 
right  Lun  at  20  wpm  and  master  It  in  a 
weekend.  $5 (#43) 

Wayne  Un-Dayton  Talk;  This  is  a  90- 
minuie  tape  of  the  talk  Td  have  given 
at  tltc  Dayton*  if  invited,  S5  (#50) 
Wayne  Tampa  Talk:  This  is  the  talk  1 
gave  at  the  Tampa  Global  Sciences 
conferen^;e — where  1  cover  amateur 
radio,  cold  fusion,  health,  books  you 
shotiTd  read,  and  so  on.  S5  (#5 1 ) 
SI  Million  Sales  Video:  The  secret  of 
how  you  can  generate  an  extra  mil- 
Uon  doUars  in  sales  just  by  using  PR.  This 
wi  II  be  one  of  the  best  investments  you 
or  voiir  busi  nes^;  wi  11  ever  make.  $40  (#52 ) 


Reprints  of  My  Editorials  from  7i, 

Very  few  things  in  this  world  are  as  we'  ve 
been  taughu  and  as  they  appciu:  I  blow 
lis  VK  histle  on  the  scams  arnuiKl  us,  ^iuch 
as  tjie  healdi  care,  our  schuoi  system,,  our 
DMney;  the  drug  wan  a  college  education* 
sugar*  the  food  ^ants,  our  unhealthy  food, 
fluorides.  EMFs.  NutraSwe^  etc. 

1996  Editorials:  I20page<»,  100  choice 
editorials.  S 10  (#72 > 

1 997  Editciri^:  1 4S  fun-packed  pages. 
216  editorials  SlO  (#74) 

1998  Editorials:  168  page^  that*  11  give 
you  lots  of  controversial  things  to  talk 
about  on  the  air  SlO  (#75) 

1999  Editorials:  132  pages  of  ideas, 
book  reviews,  health,  education,  and 
anything  else  1  think  you  ought  to 
know  about.  SIC  <#76> 

2000  Editorials:  In  the  works. 
Silver  Wire:  Wth  two  3-in.  pieces  of 
heavy  pure  si  her  w  ire  +  three  9V  bat- 
teries vou  can  make  a  thousand  dol- 
lais'  worth  of  silver  colloid.  What  do 
you  do  w  ith  it?  It  does  what  the  antibi- 
otics  do.  but  germs  can't  adapt  to  iL 
Use  it  to  get  rid  of  germs  on  food,  for 
skin  fungus,  warts,  and  even  to  drink. 
Read  some  books  on  the  uses  of  silver 
collcMd  it's  like  magic.  Sl5  (#80) 
Wajne^s  Bell  Saver  Kit*  The  cable 
and  instructions  enabling  you  to  in- 
expensively tape  Art  Bell  W60BB's 
niehtlv  5-hr  radio  talk  show.  $5  (#83l 
NH  Retbrm  Part}  Keynote  Speech* 
It  wow'd  'em  when  I  laid  out  plans 
for  NH  in  2020.  with  much  better,  yet 
lower-cost  schools,  zero  state  taxes,  far 
better  health  care,  a  more  responsive 
state  government,  etc.  $  I  f#S5  J 
Stuff  1  didn*t  write^but  you  need: 
NASA  Mooned  America:  Ren^ 
makes  an  air-tight  case  thai  NASA 
taked  the  Moon  landings,  Thi,s  book 
will  convince  even  you.  $25  (#90) 
Last  Skeptic  of  Science:  This  is 
Rent's  book  where  he  debunks  a  hutich 
of  accepted  scieniillc  beliefs  -  such  a,s 
the  ice  ages,  tlie  Earth  being  a  magnet 
the  Moon  causing  the  tides,  and  etc.  $25 
(#91) 

Dark  Minsn:  568  pages  of  carefully  re- 
searched proof  that  the  Apollo  Moon 
landings  were  a  hoax^ — ^a  capping  blow 
for  Rene"s  skeptics.  S35  t#92) 
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Box  416,  Hancock  NH  03449 


[Name 

Address 


Call 


City -State-Zip 

j  L'i^  tJw  numbcTii  m  the  bnckirt*    r  l  j  >  p^gi?  and  nuit  ilie  boiiki  jfcsi  wjtC  AjM  S3  i/h  per  ig4AJ 
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Barter  'n'  Buy 


Turn  yQurold  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  hamtest  to  try  and  dump  it,  but  you  l<now  youll  gel  a  far  more 

realistic  price  if  you  have  it  out  where  100.000  active  ham  potential  buyers  can  see  it  rather  than  the  few  hundred  local  hams  who  come  by 

a  flea  market  table.  Check  your  attic^  garage,  cellar  and  ctoset  shelves  and  gel  cash  for  your  ham  and  computer  gear  before  it's  too  old  to 

sell.  You  know  you're  not  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  Thai  stuff  isn't  getting  any  youngerf 

The  73  Flea  Market.  Barter  'n*  Buy,  costs  you  peanuts  (afmost)—  comes  to  35  cents  a  word  for  Individual  (noncommercial!)  ads  and  SI  .00 

a  word  for  commercial  ads.  Don  t  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in*  But  be  honest.  There  are  plenty  of  hams  who  love 

to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list  count  the  words,  including  your  calL  address  and  phone  number,  Include  a  check  or  your  credit  card  number  and  expiratfon. 

If  youVe  placing  a  commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad. 

This  Is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before  the  action  starts;  then  be  prepared.  If  you  get  too  many 

calls,  you  priced  it  low.  If  you  don't  gat  many  calls,  too  higii. 

So  get  busy,  Biow  the  dust  off,  check  everything  out,  make  sure  it  still  works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired 

ofd  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  iist  of  smaif  gear/parts  to  send 

to  those  interested? 

Send  ymir  ads  and  paymciH  to:  73  Magazine,  Barter  'n'  Buy,  70  Hancock  Rd,,  Pcterhorough  NH  03458  and  get  set  for  the 
phone  calk  The  deadline  lor  ihe  Febnuiry  2i)0l  classified  nd  section  is  December  10, 2000* 


President  Ctinton  probably  doesn't  have  a  copy 
of  Tormet's  Etectfonics  Bench  Reference  but  you 
should.  Check  it  out  at  [www.ohio*net/-rtofmet/ 
index. htm}— over  100  pages  of  circuits^  tables, 
RF  design  inloimatlon.  sources,  etc.       BNB530 

TELEGRAPH  COLLECTOR  S  PRICE  GUIDE: 

250  pictures/pfices.  St2  postpaid.  ARTIFAX 
BOOKS.  BOK  88,  Maynard  MA  017S4,  Teiegrapti 
Museum:  [hllp:.  witp.comj.  BNBt  1 3 

Great  Hbw  Reference  Manual  with  over  100  pgs 
of  P/S,  transistor,  radio,  op-amp,  antenna  designs, 
coil  winding  tables,  etc.  See  details  at  Iwww.ohio.  net/ 
-rtormet/index.htm]  or  send  check  or  M.O.  for 
$19,95  +  S2,00  P&H  to  RIVIT  Engineeringp  6863 
Buffham  Rd.,  Seville  OH  4427a  BNB202 

RF  TRANSISTORS  TUBES  2SC2379.  2$Cl 971 , 
2SC1972,  MRF247.  MRF455,  MBa719. 2SC1 307, 
2SC2029.  MRF454,  2SC3133, 4CX250B,  12DQ6, 
6KG6A,  etc  WESTGATE.  1-800-  213-4563. 

BNB6000 

QSL  CARDS.  Basic  Styles;  Black  and  White  and 
Color  Picture  Cards;  Custom  Printed.  Send  2 
slannps  lor  samples  and  literature.  RAUM  S.  8617 
Orchafd  Rd.,  Coopersburg  PA  1S036.  Phone  or 
FAX  (215)  679-7238.  BNBSt9 

Ca^h  for  ColHns;  Buy  any  Collins  Equipmenl. 
Leo  KJ6HL  TeK/FAX  (310)  670-6969.  [radioleo© 
earthlinknetj*  BNB425 

Browse  our  web  site  and  check  out  the 
''Monthty  Special."  TDL  Technology,  Inc.  www* 
zianet  .com/tdl ,  B  N  B500 

r 

MAHLON  LOOMiS,  iNVENTOR  OF  RADIO,  by 
Thomas  Appleby  (copyright  1967).  Second  print- 
ing available  from  JOHAN  K.V.  SVANHOLM 
N3RF,  SVANHOLM  RESEARCH  LABORATO- 
RIES, PO.  Box  81 ,  Washington  DC  20044.  Please 
send  $25.00  donation  with  $5.00  for  S&H- 

BNB420 

Ham  Radio  Repair,  Quality  workmanship.  All 
Brands,  Fast  Sen/ice.  Affordable  Electronics. 
7110  E.  Thomas  Rd.,  Scottsdale  AZ  85251  Call 
480-970-0963.  or  E-mail  HAM  SERVICE®  AOL. 
COM.  BNB427 
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MrrHOD  TO  LEARN  MORSE  CODE  FAST  AND 
WITHOUT  HANGUPS  Johan  N3RF.  Send  S1 .00 
&  SASE.  SVANHOLM  RESEARCH  UBORATO- 
RIES,  RO,  Box  81,  Washington  DC  20(H4  USA. 

BN8421 

ASTRON  power  supply,  brand-new  w/warranty. 
RS20M  $99.  RS3bM  S145,  RS50M  $209,  RS70M 
$249.  Web:  [www, aventrade. conn].  Call  forottier 
models.  (626)  286*0118.  BNB411 

HEATHKIT  COMPANY  Is  selling  photocopies  of 
most  Heath  kit  manuals.  Only  autliorized  source 
for  copyright  manuals.  Phone:  (616)  925-  5899, 
S^  EJ.  BNB964 

^^yORSE  CODE  DECIPHERED"  Simple,  el- 
egant, InexpGnsivef  comprehensive,  logical,  easy! 
E-mail  [judlind®  earth  Jink  net],  BNB428 

Electricity^  Magnetism,  Gravity,  The  Big  Bang. 
New  explanation  of  basic  forces  of  nature  in  this  91  - 
page  book  covering  early  scientific  theories  and  ex- 
ploring latest  controversial  conclusions  on  their  re- 
lationship to  a  unified  field  theory.  To  order  send 
check  or  money  order  for  SI  6.95  to:  An>efican  Sci- 
ence Innovations.  PO  Box  155,  Clarington  OH 
43915.  Web  site  for  olher  products  Ehttp:'/www. 
aa_2000.  comj.  ,  BNBIOO 

COLLOIDAL  SILVER  GENER  ATORI  Why  buy  a 

1x>x  of  batlenes"  for  hundreds  of  dollars?  Conenl 
regulated.  AC  powered,  fully  assembled  with  #12 
AWG  silver  electnsdes,  $74.50.  Same,  but  DC  pow- 
ered. S54.50.  Add  S2.50  shipping.  Thomas  Miller. 
962  Myers  Parkway.  Ashland  OH  44805. 

BNB342 

COLD  FUStONl  -  FUEL  CELL!  -  ELECTRIC  BI- 
CYCLE! Each  educational  kit  (Basic -  $99.95,  De- 
luxe  -  $199,95,  information  -  $9.95.)  CATALOG  - 
S5.O0.  ELECTRIC  AUTOMOBILE  BOOK  -  $19.95. 
KAYLOR-KIT,  POB  1550ST,  Boulder  Creek  CA 
95006^1 550.  (831 )  338-2300.  BNB1 28 

ANTENNA  SCIENCE:  Why  do  antennas  radiate 
eJectromagnetic  waves?  Learn  for  yourseif  from 
this  enlightening  paper  by  MAX  RESEARCH. 
Gain  an  understanding  of  the  radiation  mecha- 
nism of  antennas!  Written  in  a  clear  style  for  radio 
hobbyists,  inquisitive  amateurs  and  experimenters, 
S4.95  ...  ppd.  Order  from  MAX  RESEAflCH, 


P.O.  Box  1306,  East  Norlhpoft,  NY  11731. 

BNB426 

ROHN  TOWERS  HUGE  DISCOUNTS  CHECK 
PRICES  AT  HlLLRADiO.NET  BNB600 

K8CX  HAM  GALLERY  httpi/zhamgallerycom 

BNBS20 

FOR  SALE:  50  Ft  Rohn  Tower  and  Triband 
Beam  owned  by  Silent  Key  K4MM.  Attached  to  a 
3  BR,  1  1/2  bath  home  in  Fairfax  Co.,  VA.  You 
100  can  have  the  same  strong,  far  reaching  sig- 
nal as  Bill  Miller.  Phone  daughter,  Rose,  757- 
220-9006  or  email:  rmchale500@widomaker. 
com  for  details,  BNB730 


Neuer  shv  die 

eonintued  from  page  62 

two  seconds  until  help  arrives  in  the 
form  of  someone  wiih  CPR  experience, 
or  your  heart  resumes  normal  beating. 
The  deep  breathing  will  bring  oxygen 

into  yuur  lungs  and  the  coughing  squeezes 
the  heart,  keeping  the  blood  circulating, 
and  encouraging  the  heart  to  regain  its 
normal  rhvihm.  This  should  give  you 
enough  lime  to  get  to  a  phone  to  call  for 
help. 

Maybe  after  j^ou  survive  that  notice 
iVom  your  body  that  you've  been  mis- 
Liealing  it,  you'll  tlnally  read  my  book. 
Heari  auacks  are  totally  caused  by  what 
yuu*ve  been  doing  to  your  body.  If  you 
continue  to  punish  it,  your  number  is 
going  10  come  up. 

Surprise! 


Ad  Safes  call  Evelyn  Garrison 
425-557-9611 


vffr* 


Today's  eiite-class  opeiators  demand  the  best  RF  weaponry  available.  Yaesu's 
exciting  new  MARK-V  FTIOOOMP  answers  the  call,  with  an  expanded  array  of 
receiver  filtering,  200  Watts  of  power  output^  and  Class-A  SSB  operation 
capability  for  the  cleanest  signal  on  the  band.  Enhanced  front-panel 
ergonomics  save  you  seconds  in  a  pile-up  or  a  contest  "run"  and  Yaesu's  HF 
design  and  mantrfacturing  know-how  ensures  that  no  short-cuts  have  been 
taken  in  our  effort  to  bring  you  ttie  best  HF  transceiver  money  can  buy.  For 
more  QSOs  in  your  log,  and  more  awards  on  your  wall,  there  is  only  one 
choice:  the  MARK-V  FT-1000MP  from  Yaesu! 


I.  IDBT:  Interlocked 
Digital  Bandwidth 
Tracking  System 


The  IDBT  feature  greatly 
simplifies  operation  by 
matching  the  bandwidth  of 
the  DSP  (Digital  Signal 
Processing)  system  to  the 
net  bandwidth  of  the  6.2 
MHz  and  4&5  kHz  IF  stages^ 
The  IDBT  system  accounts 
for  the  settings  of  the  IF 
WIDTH  and  SHIFT  controls, 
and  automatically  sets  a 
DSP  bandwidth  which 
matches  the  analog  IF 
bandwidth. 


n.  VRF:  Variable  RF 
Front-End  Filter 


Protecling  the  IWIARK-V^s 
receiver  components  from 
strong  out-of-band  signals. 
the  VRF  system  acts  as  a 
high-Q  "Preselector  located 
between  the  antenna  and 
the  main  bandpass  filter 
networks,  providrng  additional 
RF  selectivity  on  the  160- 
20  meter  Amateur  bands 
for  multi-operator  contest 
teams.  DX-pedtttons,  or  for 
operation  near  MW/SW 
broadcast  stations. 


M.  200  Watts  of 
Transmitter  Power 
Output 


Utilizing  two  Philips^"  BLF147 
Power  MOSFETs  in  a  SO-Volt, 
push-pull  conflguratiofi,  the 
MARK-V  s  transmitter  puts 
out  up  to  200  Watts  of  clean 
output  power,  thanks  to 
the  conservative  design  of 
the  PA  section* 


IV.  Class-A  SSB 
Operation 


Exclusivety  available  on 
the  MARK-V  FT-1000MP  ,  a 
press  of  a  front-panel  button 
engages  Class-A  SSB 
operation  of  the  transmitter, 
at  a  power  output  level  of 
75  Watts.  C!ass*A  operation 
produces  incredibly  clean 
signal  quality,  with  3rd'  order 
IMD  suppressed  SO  dB  or 
more,  and  Sth-  and  higher- 
order  products  typically 
down  3D  dB  or  moret 


V.  Multi-Function 
Shuttfe  Jog  Tuning/ 
Control  Ring 


The  immensely-popular 
Shuttle  Jog  tuning  ring, 
vrtlich  is  concentric  wifii 
the  Main  Tuning  Knob,  has 
a  new  look  in  the  MARK-V: 
it  now  includes  the  aclivation 
switches  for  the  VRF  (left 
side)  and  IDBT  (right  side) 
features,  so  you  don  t 
have  to  move  your  hand 
position  to  activate  these 
important  circuits  during 
contest  or  pile-up  situations^ 
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For  the  latest  news,  hottest  products: 
Visit  us  on  the  Internet!  titlp://www.  yaesu  .com 


©SOOO  Yaesu  USA  17210  Edwards  Road, 
Cerritos,  CA  90703.        (  562 )  404  -2700 
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.  The  All  New  Kenwood  All  Band/All  Mode  Transceiver       Coming  Soon! 


Never  before  has  an  Artiateur  radio  product  pfovided  such  high  performance  and  versatilrfy.  The  new  Kenwood  transceiver  is  in  a  class  by  itseff  ^nd  will 
no  doubt  become  the  most  desired  All  band/ All  mode  Amateur  transceiver  ever  produced.  With  Amsai's  Phase  3D  soon  on  the  horizon.  Amateurs  everywhere  will 
be  looking  to  the  sky  lo  experiment  with  this  exciting  breakthrough  in  oyr  hobby.  Kenwood's  new  transceiver  offers  full  functions  on  alt  HF  bands  as  welt  as  6 
meters.  This  is  just  the  right  equipment  youll  need  for  making  quick  contaas.  You'll  discover  rt's  dependable  performance  combined  with  easy  operation  will 
provide  Ham  operators  a  level  of  enjoyment  impossible  until  now.  VHF/UHF  144/440/1200  MHz  opefaiion  is  also  available  on  the  main  band.  Additionally,  the 
sub-band  offers  144/440  MHz  operations  for  satellite  TX/HX, 

The  All  band/ All  mode  transceiver  also  offers  the  fo) I owfng  features  that  you  could  be  missing  on  your  current  AU- band/All  mode  transceiver:  True 
JF- Stage  DPS  with  100%  digital  filtering;  built-in  auto  antenna  tuner;  the  world's  first  HF  backlit  front  key  panel:  5  antenna  ports;  transverter  ready;  9-pin  db 
connector  for  easy  PC  interface;  built  in  TNQDX  packet  cluster  monitofing  with  direct  go-to  function  for  HF  and  6  meter  openings;  CW  auto-tune... to  name  just  a 
few, 

Not  only  does  the  new  Kenwood  transceiver  provide  the  most  fe?*tures  and  performance  of  any  All  bsnd/AII  nnode  transceiver  but  it  delivers  exciting 
versatility  by  offering  a  traditional  station  radio  or  mobiie  head/ no  controls  (black  box)  unit.  It  also  can  be  operated  by  the  ARCP  computer  control  program  to  take 
control  of  most  functions  direct  from  your  PC  " 


KENWOOD 

COMMUNICATIONS  CORPORATION 


AMATEUR  RADIO  PROHUCTS  GROUP 

397S  Johns  Cneek  Court,  S^jwanee,  GA  3n^4 

P.O.  Box  2^745.  Long  Softch,  CA  30801*5745.  U.Sj*. 

Ciistomef  Suppoft.   1310)639-5300    Fax:  pi  05  537-^35 

Y2A«3-3<^9  509 1900 


Iba  F«d*ri1  iSdiriffiiunic actions  Commissionn 
Tll«ftt  dawrcas  ar«  not,  and  may  nol  b«H 
offar*d  tof  99iK  Of  lma%m,  4r  •did  or  ieistd 
Miltl  the  approiral  of  Ilia  FCC  haft  b«an 
obtainad. 
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